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kiln, of which a lange Fonlher are 
» use in county, can. be converted into 
_gas-kilns on the Escherich principle, In view oft 
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by christ process, 
to note that Mr, Bacher hav ape 
; construct a burn’ e 
ired by a Lecanimecimning eve 
» As the kiln for this 
be of small vg aged only 
pie eek it Ley oe ore 
special ie, ane 
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The notion of burn- 
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the results which have 
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- THE PISTONLESS INDICATOR. 
See Mlastration, page 273). 
a steam-engine indicator in which 
element, friction, does not 
the wanthas ne-- 
tothe present time, It is true 
nt improvements have been 
lx of these instruments from time 
to 


uy 7 the indicators in general use are 
. aking ive. eeeeses am thas possibility of 


Bae : ¢ — ight withott : on- 
| scent. fret eas oe wit¥ causing unreliab 
fib *61 Eve! oe nt with the indicator 


it also have noticed 
the friction increases 
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The order stated above for introducing, the | bs 
separate charges, has been found ad: sfor | 
a rapid melting. As it is difficult to. r f 


beforehand the goantiss of igi 


pught to 1 ila ; 
Bo in iene a portion of i 


order to introduced into ‘the furnace’ in 
necessary proportion along with the last charge 
wi t-iron scrap ila, 0 
gas in the metal bath, in combination wi 
tests, gives the best indication on this int, 
Although it is possible to put a stop to the 
by introducing in the — addition of pig-iron a 
lar; uantity of silicon and manganese, course 
laeabuniviontis on account of the risk of b 
ou of silicon, which has a: d 

oriferous st 
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first pig-iron bath, whieh, ir 
consists of about two tons, 
is thrown before the iron rails, Which a 
difficult to dissolve, and thus , i 
undisturbed. heat, In-this way, tooy the : 
is mcr grange to cover the rails, a 
prevent too great waste. — rails, 
the same réagon, to. be Bay aden ) 
and introduced on a shovel 
place, #e., over the hole for run 
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pes e by stirri 

rirerrste 3 out a cast cake, 3 inches ind and 
a4 inches thick under a steam hammer, to a diameter 
of Ginches and a thicknes 1., harder 
itata os brown heat, bending it and hammering 
it together when it ou; Lg: hy nuous to half the 
thickness, Should’ t 8 “break quite 
ae at the bend, it is in general sufficient to 
wait for about half an hour for the hardness to be 
sufficiently diminished, This ought notto be brought 
abgut by throwing in wrought-iron scrap, because 


withe furnace ought to be left during the last-period to 
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quiry, after sitting 

ve Pare. Tbe bay The investigation was an elabor- 

sysiety one, and witnesses examined of the highest 
leaodicg as scientific or practical experts. The 
Conserva' was not that 

“of were wholly’ composed of 

, but that the introduction of floculent matters 
so matted and entangled the ordi- 

re as to cause ini precipitation, 
the. silt useless economically, 
romani which would have been 

gers, a filthy mud ton 

touch except at a large cost. ere 

of the general truth of this as- 

the ghi us matter in the se 
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‘as this obnoxious matter moves up and down 
stein ene ar Be rtion-of it, no doubt, as faras 
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evident tht more are involved 
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ited generally known that. a considetable 
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sare I «3 but wherever, 
; tion of a natural 
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EXHIBITION OF BUILDING APPLIANCES; 
" AGRICULTURAL HALL, 
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Messrs. 
Saw Mills, Wenlock Road, N., aS Aa 


/S.W.,-draw cepeiderents ‘attention to their peed 


can and Swedish together ie redeick Sage, of 
firm and well put ther Mr. Frederick Sa, 
os Gray's Inn Ri shows the handsomest pai 
cone ot poner yan are 
e coloured woods and wt choles 
the pies being most artistic. In sop binds Messrs, 
Clarke and Co., of Rathbone Place, Oxford 
show a very -handsome metallic eae fitted 
their well-known noiseless Leper ya steol shutters, 
and Mesars, Salmon, Barnes and Co., of b pres <recen 
Lancashire, also show an ingenious balanced 
shutter, in which the roller is automatically 
able, so a9, to always keep the shutter ne 
its grooves. We should not leave this om $ 
an appreciative note as.to the excellence of Messrs, 
Bartholomew and Co.’ reknepenosioas fimennnteinee 
bury) exhibits “> paar toto cheay 
furniture, A handsome. oak 
new design is the pemanel nce possity in their. exhibit, 
In, the Claes of Bricks, Stone and Concrete, 
most attractive exhibits in glared bricks of different 
colours are those of Messrs. Eastwood and 
(Limited), Lambetlt, and of Messrs, Joseph 
and Sons, of King's Cross. The former firm have te 
specialty, in. red and iis moulded. cafe og es whi 
are exceedingly tasteful, and suited to 
mathetic taste. The majolica ware pris ag peat 
both on tiles and on faced bricks, is the most novel 
and most artisti for inside. and, 
or veer <3 peat 
ry of Stratford a ngsland Road, show some. 
Papel samples of their now well-known : 
stone, which for durability is aps egy 
ae cylinder, aj for 
jatest novelty in this material, 
‘The brick building trades meet with severe sonetin| 
ition from severa’ —— crete building firms, Messrs, 
» Drake and Co. ed), of Park,. 
Mr. J» M. Tall, of Daioh and the ge von tape ae 
Building Company, of Blackfriars Road. If the 
that concrete buildi = be eomyeea 8 
duly realisable there should bea a 
concrete asa building material. 
Bunhill Row, also shows ‘some 
moulded windows in his 


-comparatively novel feature of a series of | 
special Trade 
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most noteworthy of all the wood- 

5 js the patent dove-tailer of Mr. 

. ton, which 19 exhibited by the well- 
makers, Messrs. Howard and Sons, 
of Oxfor This machine perfectly makes the 
and tails ¢ finest or coarsest description 

‘all classes,of dove-tailed work, for boxes, drawers, 

, The principle of this machine is a 

circular saw, which is driven by a 
drunken” ements and ogy ogee a vertical 
a restraining motion. We hope shortly to 

See Seats dasecipticn of this 4 


Ps Beane ange — ite ro ne to ~ ee 
cking, bands in combination wit 
Sout, aed te hee lined with rubber, Messrs, An- 
dervon, J and Anderson, of Queen Victoria 
Street, Mesers, Davis and Henwood, of Budge 
Row, are the two principal exhibitors. The cotton- 
zi ving belts and rubber-lined hose of the 
first firm, the rotating rubber valves of the 
latter firm, are best w attention as valuable 
4 ‘ 
In the class of Sanitary Appliances the entries 
are numerous and the exhibits interesting 
voluminous, Mesars, Robert Boyle and Son, 
and London, are conspicuous by the get- 
nd artistic designs of their exhibits. cir self- 
c HE ton ventilators are too well known to 
require er description, and we would only say 
that this firm have given their best attention to 
elaborate complete and systematic plans for the 
‘ tion of dwelling houses and public 
Verity ers, of Ruston Road 
‘ it Street, show some very interestin 
mechanical ventilating machines, Le use smal 
ital water wheels, driven by high-pressure 
ale jets from the water main, to rotate a small 
i fal fun by which a strong current of air is set 
movibg in the required directions, We hope to give 
j tions of ‘these novelties, Messrs. 
Villia and Sons, of Moorgate Street, hold 
“most conspicuous position for excellency of 
exhibit in sanitary appliances for closets and lava- 
Their waste mter attached to their 
‘5 segs perfect of its kind, and gives a double 
tothe pan, The ay re " trap of this firm 
has been so sare ne hae it is eee ic prompt 
demand, F trapis cast in , 60 t 
ve levels of the soil pipe from the pan and 
j of the trap are always insured to be 
e, which is far from being the case in hand- 
‘traps. There ate no corners left for accumula- 
‘of deposit, and the torm of trap prevents on- 
» Acompletely new arrangement of wall 
is exhibited by this firm, in which the wash 
enamelled iron closes 


the wall when 


a ‘ pee Wien a 


ol 
P. A. Maignen, of 22, Great Tower Street, wi' 
*' Filtre Rapide.”” Hehas now ted its appli- 
cation to water filtration by some valuable addi- 
tional improvements since our last illustrated article 
upon this filter. He finds that felt is an infinitely 
more *y filtering covering for his frai 
used with powdered charcoal than the canvas he 
before used. He also now introduces an air-supply 
into his filtering frames, so that erg Hee rain 
water may not only be filtered pure and bright, but 
is also rendered palatable and sharp to the taste, 
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SCIENCE AND ART. 
PROCEEDINGS OF SOCIETIES. 


SOCIETY OF ENGINEERS. 
(Continued from page 258). 
Mrsszs. Roperrson, Osnorn® And Co., 
horizontal steam winch of 6inches diameter cylinder, to inches 
stroke, the lap of valve being Mose: and the leed 1-16 incl, 
‘and regu: by the ordinary link motion, The is 
wheel and pinion, first power being 5 to 1, 
the second power 1 to 2with a pitch of t) 


by jaw clutches 
provided with powerful friction brake chain barrels 12 
diameter and 2 feet 10 inches 
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into in 1875, but in January, 1 the 
ti 5 seauihcclatones he aaa 


le receiving 

armed ; the lowest tender was £7 
include the cost of extra work and 

have involved a totaloutlay of £103 
estimate for the same amounted 
these circumstances, the Local 
advice of Sir J. W, Bazalgette,* determined 

any tender, but to execute the works themselves 
stration. Mr. G, Phillips was appointed resident 
and the whole scheme was com) by August, 
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de Lesseps was proposed by the Council for election as an 
honorary member, on account of the eminent services 
rend by him to the science and practice of en, 

by the conception and successful prosecution, un 

a Ities, of the design of uniting the Mediterranean 

the Red Sea by the Suez Canal—declared to be, in the form 
of recommendation, “one of the grandest and most im- 
portant public works of modern times.” At the 
when this pro) was submitted to the mecting, and had 
sewers were | been approved by acclamation, M. de ee entered the 
shafts,. which | room, and was very cordially received. subsequently, 
+ The latter | during the sitting, he add the meeting in French, arid 
wice a observed that the soundings and levels for the Panama 
oe pesllineael pasa Canal had been made, and the conclusion be had arrived at, 

x luring a sojourn t America w: 

ean Drainage of canal anthrpeiee wan foneitle, Tt this opinion he was sup: 
M.A., Assoc. M. Inst. | ported by American engineers of standing in all the principal 
cities of Union. The Americans poe epee 
sense, and the assumption was warranted that ; 
the interest of the community would rise superior 
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sewers were constantly 
outlets by the sea, which at high water flowed up a consider- 
able way into the town ; many of them were of insufficient 
, and the ventilation being defective, foul gases were 
The scheme described was 


Suez, but the present was not the occasion to enter into 
details, The Institution would best the merits of the © 


oe 


together with other documents. He hoped, at a 
time; to explain his views at greater length. 
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the of the | Tye Instrrurion or Civu. ENormrrs.—At the 
tide at at all | meeting of the Institution on Tuesday the 6th Mr. 
times, enter the bay. , B.RS., f Chair, it was an- 
The total (17,030 feet, | nounced that the Couneil had y ‘Messrs. W. 
and it.was 7. 11,387 feets | Adams, F. J. Johnstone, J. L. F. Target, A. WN. 

rcv ir ir — and E. to the class of Members ; and had 














Messrs. H. Bird, J. Briggs, W. Coles, KE. (Chi . 
Pan | eo See ae 
torey, and W. P. Turnbull, as Students, The monty 
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taken into the R. Bailie, London Yard, Isle iW. FE. 
Soe eg ap an a tas Dablia ; C. Ry Rey 
, ’ - 
Walon tunel "was wv, Ones, co N. Z.; and A. Sopwith, Cannock 
* long, 7 being Chase ollieries ; ae 
pe cy rae rere Messrs. R. F, Alford, Westminster; J. gincer 
9°12 lineal —— from to the Local Board of Walsall; A. 42! Baldwin, Stud, Inst. 
was employed, and = C.E,, Dock Works. 
land cement concrete. Manager of the Shrewsbury Gas Works; P. H. i 
oe lineal foot. late of the Indian P,W-D.; C. G. Clarke, Hull; W. 
: canner Cooper, Superintending Engineer, P. and O. S. N. 
was in Bombay; Rodolph Fane De Salis. B.A., Westminster; J. 
bat some : T. Earnshaw, Borough Si , Ashton-under-Lyne; C 
was | J: Grleeaen, Stad. Inst..C.E., Joiat Offive, x 
; hl jones, oe fey ee a ne 
Reading ; a + Lang, Indian P-W ° 
+ Newton, zapor 
in V.N t Mu E of ; 


1. Spielman, Stud. Inst, Da Westbourne’Terrace; W. 
M. Resident to H.H, the Rajah of Chumba 
(Punjab) ; "and G. Wade, Brixton. © Mr, ; 
Messrs. R. S, Newall and Co,, was made an Assocéate, 
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4 . M‘Intyre and 
the foanhor, a steamer of 250 tons, 

of Messrs, William M‘Lachlan ond Co,, 
aig ge and Co,, launched also 
; Be ie steam ferry boat, for 
and the 6 
Steame: 


paddle 


ironde et Guronne, 
c for French 
nates “and Wi Henderson be Co, 
‘the ba’ cutter it, for 
Fe Messrs. R M'Millan and Co. 
\ nd Eleano, a steamer of 1000 tons, 
Mano, Larrinaga and Co., of Burcelona and 
#. Alexander Stephen and Sons, Linthouse, 
Fe a mail steamer of 3000 tons, 
and V, , and Co., of Palermo, There has 
t of work Peart during the month.in 
‘of the river, ifcludes Greenock and 

: ners with an 
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for thi “wete turned 
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of 900 tons, and a 


vessels, inchiding barges 

on the double the number of what way on 
hand a Pi ago, The work completed was a# follows : — 
Messrs. 1, Murray and Co,, Port-Gi w, launched a paddle- 
steamer of goo tons register, named the Xio Branco, for the 


oth and yachts, 
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LAUNCHES. » 

Alverton.—On April roth Messrs, White 
Co. launched from et Midtleton pre 
1, an iron serew-steamer built “— 
ton and Co,, ~ ge is ! 

large capacity. both dead neasu 
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an iron screw-steamer, built to. the 
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| week ending toth Aprit;—On- Mion "Bua 
se er ex afaseiieies wed ehar. Coles 
Thursday and Frida 


» from 10 
“Marine, 
Wedng 


Tron Company and 

Mr. Chamberlain, of Birmin, , is pre- 
sident of the South Staffordshire Mill and oe een 
Board, ior to his retirement, was one of the firm of 
Messrs. Nettlefolds, who own large collieries and ironworks 
in Shropshire, Another of the members for Birmingham— 
Mt, Munts—is identified with the firm of Messrs, Muntz 
and Co., metal brokers, of Birmingham and Great Bridge. 
Mr. , the member for copy Cher in early life a coal 
owner, and of later years he was tified with the patent 

at King’s Cross. The member for East Staf- 

fordshire, Mr. Wiggin, i 
ham as an iron and 
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Fa 


speculate even at the 

for pig-iron and steel. There is on 

enquiry as to terms of future 

that makers generally have th 

part of the year, and that 

demand does not affect them. 

livery avery srogg batter Mg 
ya eg ay 

too fast, one every hand the out 

increased 


moment has diverted many 
there is a general belief that ‘is : 
such a way as will lead to the work ofa long per 
of good and steady trade, the colonies» 
derable demand for hematite iron is 5 
believed as the steel trade throughout the world is) 
and more extended, there will be byerger tic oy 
request for that quality of metal, which abounds in | 
district. Local makers of steel are: very. 
and considerable of crude Bessemer and forge 
are being despatched to Sheffield and other stecl manufac-. 
Cy centres, Te shipballiieg tae are fairly soployel. 

it there are few ics from shipowners new 
quotations of a work, Engineers and iron-foutders are | 
ae steadily employed while boiler-makers and 

ing stock manufacturers are in t of orders c 

will furnish activity in their works for greater part of 
the summer. Iron ore is steady in tone, at from 25s. to 308, 
per ton, Coal and coke in good request at unchanged 
values, Shipping busy. ‘ 

BIRMINGHAM.—The course of trade in the local _ 
hardware industries has not yet resumed its normal condition 
eases ake aeeetaed 

ter lays. So faras url ence 

concerned there onl firms whose ; 


peoerapel manifested a im) ¢ 
manufacturers have been somewhat bitsier, 


a better demand for cabinet 





POREST OF DEAN.—The political 
terminated in accordance with the ‘ 
tion of Forest masters and men, itis now 
dosired settling down to re-invi; activity | 
accrue, Whilst exclading a political bins, it tw tal 
remark that Mr. W. Crawshay, in peaking to several 
thowsand Forest men on the eve of the election, stated that 
the Criwshay's never made money under a ‘Conservative 
Government, and if? didn't make money when could 

hey give good wages. Upon this thedry, correct or other: 
wise, it innot for me to comment, we may hi ‘loc 

forward to a brightening of the times sod deserved 
this disteict, Where what improvement a few months ago 
the ivon trade, ha subsided, The firm alluded 


sul 
‘in fo om, wl te, oreacs 
tion in the iron. trade, is rather a hopeful the " 
In the Forest the opinion still prevails that the ret 
movement ; uP 


of 
character, ee ne penent plat ‘tm 
, mind) the ‘firevent { 

anticipated issue of — indiscreet tion “by 
who are now ‘forcing their asta tapee the mar! 
9 secant se py po mae was the extr y tive 

values, the volame of w! was unprecedented. 
is less activity in the demand for tin plates, n 
the productive clement has not materially slickened. 
regard to thé coal trade it may be’ said that in the Cinder- 
ford Valley there is a little movement of an improved 
be ynpea — at a Nacws —— and more regular work 
att H ry proprietors are 
the potest) dae Btallondseore and South Wales, and 
quotations are thus beatea down to avery low margin, A 

average ‘teade is being done in manufacturers’ coals, 

this branch belny improved bP ow lon; 
weather. Inthe western part of this ‘a great deal « 
por has eventuated as a Gon of the stoppage of 
the Par! Collieries. Te pie fn question have afforded 
employment to ~~ men boys, A month ago, ater 
many Weeks of slack ade, te elieiay were cloned =i | —it is 
believed only So hn a It, the -employés 
pomtergp se = Stee osipet nee ovin 
stances, ey are being, to a extent, 
charity, Mr. 'T. Nicholson, a ; 
munication with 
Forests 
Sir James 
wor 
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or even in French?“ 
orge is busy in the conversion of Bessemer metal 
from Bességes into tool steel. hee is ‘more * 
freely into the country, but it is y to be met by the 
Sere ete 8 BB is which is t : 
tation warrants for foundry pig are at io fr. Certain Nord 
fess, wre ie JS te ee rat oe ye - 
Bi ic p J 
Seieresiod ‘in ‘Meurthe and. 


SOUTH STAFFORDSHIRE.—Steady employment 
; in the chief branches of the hardware trades, still the 
5 are by no means free from complaint by masters. 
Ttis satisfactory that the Scotch trade is decidedly im- 
Sie that the manufacturing districts in the north and 
west of England, are likewise a little better customers. 

| Ibis the foreign trade, ho 


wever, that since the 9 
dius sows tas aon seeiral tide ‘week the How Zedand 
‘mail has been delivered but the orders which tt has brought 
arc’ ‘80 numerous as had been expected. Private ad- 
“vices attribute this to the hea’ ti 
‘New Zealand market, The 
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820,000 176,500 
452,400 $9,173 
Niiewrideeanninweaand 


lew 
range from No. 1393 to No, 1 being the 
bth, to Apel th. 5%) iz 


NEW APPLICATIONS. 


Absorption of Noxious Ganon.—H, P. Boutnois, Bxeter. 
tight Capeules for Bottles.—A 7 


tis for Drawing Corks, &.—F. W. Ausvell, 


Us J. 
jherrie fronworks, Laasvh » iS 
Boots and Bhoe#.—A communication—F. H. Fohuson, Low 
Boots and BL0eK.—GC. Pearman, Henleyon-Thamet, Oxjo 
shire. 1443 
Browing A tus. 9. Barton, Dewsi Yorkshire. 
Burn ing of Ciny.—A = ds menleation—9, C, tial 
Breech! ped 


oatmemeniiia! F ‘f le 
A communication, W, &. Gedge, Si 
Ww) 


J. Lang, London, 
fey ga beh Sr td a 
London, 


: ‘by | Steel 
. Lowe and 9. Gil, Manchester) 9h 
<; Fo , Boston, U. le 
oenees Material cok commuatcation-—7, se 
wing rg ree yretes iehamls438 
wT. Turton, Lit 5 
nna a oo 
utting Wool Burs.—A communication —W, Simon, A ed 
a Lanterns, 2). Dicknett, Lincoln, 
ont sR faiioes, 
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LONDON PRICE LisT OF METALS, — 
ORES, OILS, CHEMICALS, &. 
[FOR THE PRESENT AND PAST WERK] 
Metal Market, City, Thursday ANernoon, 4 Pat, 
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(April 15, 1880.) ot oe 
METALS AND ORES. oie 
Avaic 8, Apa ag, 
Sia Sate 
Spelter continues moderately firm. of ee 8 g. a 
during 1879, there ; A PO ) Boy ; 
M of hosiery Sasough whch ino z bj n o ioe 
were proms ured, a te 
Geachinker; Ape aclh, + 4 Bottoms ....,. " ot ws ae ‘gay Hi 
bik acy we 81390 — © ts/g? ste, 
JAMES H. WEAGER AND CO’S METAL | _ Otherailoysipsr ton wo.” Jay o/ agora) aj a agp ef 
b REPORT. ) 87 fm Of) me 
| Axrnovan the aspect of things in the metal market the = =e 
| past week has presented a phase sufliciently depressed to ge | pr toca 
satisfy the most ardent depreciators for speculative buying, OF.) Lagi ehecdae aoliaaerael 
still we are glad to report a gleam of improvement in some po catia of saris 
descriptions, Tin and copper, which have been changing 7 of - ed 
hands at prices croppipn some £4 and £6 per ton since our @.88/..s0184i.:) “ware reat 
Jast, to-day show a decided Ala SC agi there are O27, 929 2 0 
from buyers at an aclvance of 308. to qos. on yesterday's 0 20/ — @.yo/ oa @ jor 
et ng Pig-iron market continues depressed, closing at on 8a owt oy 
hands of the Be oe wesesh Glasgow mannfactured iron. Marked bars haa), absgh snpueyi 
; faster than ee ee oes iron realises according to oe - fi a 
ae and be the needs of mana ape lg ey pe wotations: $6: 1 a oa 
NG: Board Lead isstronger ; English, £16 15s. to £17; Spanish, £16 10s, lew ter 
strides in ship- Renken: Salas ar vineat Go tak men Mes te nls 38 be <> : 
ade j hier pander to the of buyers, feeling pretty confident a ei Vays 
d, and “bought | of better prices. hen Bars, Staffordshire, “28 to J ; hoops, Loe Se AR Re 2 
Ghand parc £30 10; 1010s. tof 11 per ton, ea slabs mete - yf 
further exten fg cen 26: Dacice tne MN, ce a 
. ~x ani 5 On ; low ‘ 
A metal sheets and shi 64d. i. inp high AMET RAIN S| 
ein limit foe geht ad mela Py hae pe en ded 
barrels £91; foreign, Straits, £81; 6 15/ - em, 
per ton. Tinplates: coke, 228. ; |, 268, to 285, eth Ga 
box. Lead: 5) pig, £16 16s. ; ish, £16 158. ef. 
Rak AA pet ent 
'20 108, per , £71 per a ; 
26, Leadenhall lec, S oS Lee 
> as ea 
ALLNUTT AND WOOD'S IRON FREIGHT 1 ow ° ‘ow 
REPORT. © Off = 0 off = 
Rartts of freight show very little alteration, but there is sieeol ia itaabiin hs inclining 
less demand for speculation. Merchants confining them- o17/6° = ons = 
selves to shipping under contracts which they have on hand. X 2° cee 
Siantbere ‘have. been fed, Cardi to Moxtres). Yor aoc 4 j a 
tons, new rails at 125. per ton, to load early May; and from ‘ - Za = rv =. 
Odessa to Philadelphia a charter has been 248. per iG). Oe Sees 
ton old rails, Hi ore Susgom, Sllbea to Adtwenp. 13m 94, A paeats ie Wem eenee a ee 
ton has been four consecutive voyages, and “ 14 - 1 §- = 
row Dronthein to Ipswich one steamer at £7 per 21 cwts, Lawthorn..,. coe : ¥ ni Br zee 
ipa nelleg veseuagheve esene, Middinrborsnah tor bie: tu wt 2 
at age “ety ‘Pig-iron and, for. TRON. Novant s | 
qa Se ES 
ow 1S. 
sata ee eee emcee meee | Soe PPP cee, 
SRA seid tient ote Ese ie olay 
Cp ye 1» Beat sc versenennse * Sew sii Bae! = 
aii oe mete ey OIE 
tg asf) Yoo” 9 45/40 oF 
esnistorersgpneee JOO RW OF 80 Bh any 
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je by a saren meter between 


the Gas Com in the Rue du | 
us icak nageolie: obtained from each 


“PROTO TR 1ALS, 


Na, 10. 
“ays eat BO 


onsumption per hour 
50 ety fly 


S68: Pete eee eee 


RIGS 2, 


Ce eneene 


at 
roaidic hopin (0 


aoe seins uth 


Burner Pe ed 
Paris Gas 
du Quatre 


i ee NRE eh 


vine e180 feet 


ere Gxed on. Posts in the manner ‘they are used in the Public Streete. 
suLTS “WORK OUT AS FOLLOWS :— 


No, 10, 


—- dles, 


eat 

a potter 
0. 10 for the same quantity Fins 
, as fixed on the Re! 


ve been, moreover, defini 


are the following cities }— 


HASTINGS 
SUNDERLAND 
ROCHDALE 
SOUTH SHIELDS 
IPSWIC ; 


BRIG = 
COLCHESTER 
‘erdlam, Rotte 


eons ty the fevahepon of pa 
fiers aes ne, Prev 


ent we noah are ce i—Fine plate-locks, 50 wt cent, to 
iat i ge ef en, i | a 
turns rau) nobs are 
aaa oe gn to Spatetedion of 
5 onere ; sOmmon brass Jock 

werae per cent, to 60 r cent. oy 
Lo a Tn the ping aa line, one 
country maker has just-adyanced his prices §.per cent. 
ts weported 4s improved by the 


Trade in ware 
- receipt of foreign’ te. 
~ Beas os See ek 4 
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| gies arr a ae 
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"Sea 


adépted by the Vestries of Lambeth, St. 
of Works, as. well-as the Great Eastern, Great Northern, London, Brighton and South Godse 


and: Lanterns have. been ‘su pplied to almost every Gas Com 
tem and the real merits vt has been Proved 


ays in’ the districts of the Phanix Gas ge, es ess : Ce 


or Municipal Authorities in. Enda, 
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yf inch and 
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baaires Gee oe ut 
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inch 1 pee be birel 


ee aye oot cornice pole rings, 
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THE ‘SILICATE PAIN’ 


_ (FLETCHER, BERDOE & ORR, ; 
“QHARLTON PAINT 


CHARLTON (BY WOOLWICH 


Papenraes AND SOLE MANUFACTURERS OF i 


or POISONOUS PAINTS 7 


FOR 


: 
EAN HOUSE AND SHIP PAINTING, ie 
PAPER STAINING, & 


the banks of the Thames have been 
The extensive Works of the te Coy, Oe ase on — c 


r i j sets; sham 
1) indie ci 16/6; taanch, aa timed NV Sanitary Science, impatient of the poem substances 
nid, sr to. S, Aolivered Cast natle N. hitherto in use, called loudly fj 


Soares ~LOISONOUS PAINTS & 


ee per ew. al ry yes Patout ut wrought 
ait a 
ont ee e-made horse nal to got; out And the inauguration of these Works is the response wt sone 


swoighty by 
3 inch and upwarde,re ‘to 196 perowt. 
orga he nip Their comparatively low price allows of th 


i count, 15 to kj 
jwroti ag or nails iy 
ae inch, 29/ to e! i. 
yea 
Tae 16h 
- @xtra; 


3|CLAYTON AND SHI 


STAMP END WORKS, LINCOLN, AND 78, oo 


obey: aires <a 
map oa STEAM ENGINES, 
ae Pilatus THRASHING MACHINES, | j 
AT THE PARI OT aSaNST ene Z| 
CATALOGUE FREE ON APPLICATION, — 


Fr The cultural of 
S| oe Ths Roya pen See 


RANSOMES .& ie 


5, Westminster Ceane Lo 









“RICHARD HOLLIDAY, 


- yf hDRAULIC AND GENERAL ENGINEER 
, xr ON STREET WORKS, BIRMINGHAM. 


s Maker of the “SPECIAL” Horizontal and Vertical Steam Engine, &. 
ov) AGENT FOR THE PATENT ‘ BISSCHOP” GAS ENGINE. 

“HEAPS. PATENT” SCREWING MACHINE FOR TUBES AND BOLTS. 
JOSEPH PARKI N, 
IRON AND STEEL MERCHANT, SHEFFIELD, 














way Springs; Bessemer Biooms and 
ordinary Bossomer Bacs, for all saicises | Gal Beatoines deaths Sa ee Ends, 
ke, for crucible melting, Also large quantitios of Bessemer Scrap Rail Ends, 
&e.,for (Martin-Siemens) ro-melting kept in stock at various Ports for shipmont. 





ae B. M RENTON, 


and Steel Merchant, Savile Street, Sheffield, 


TAS ALWAYS A LARGE STOCK OF 


BESSEMER RAIL ENDS 
OLD BESSEMER DH RAILS 


of the country, also Bessemer Billets and Blooms of any size and for all purposes, Old Steel Tyres 
wm Popeings Old Files, Cut Bessemer Scrap and Spring Ends for remelting, English and German 
Russian. Steel Iron and Box Ends, Swedish Nail Rods and Bundling Iron. 


WILES S PATENT LOCK NUT. — 


_ ESPECIALLY SUITABLE FOR RAILWAY FISH BOLTS. 
should be of steel and apphed i in the same manner as the fish nut, thereby 


aad @ dispensing with the set screw. 


For further Particulars apply to 


JOHN F. WILES AND CO.,, 


18, FINCH LANE, CORNHILL, E.C. 
always in stock at Messrs, MOSER & SONS, 178, High St, Southwark, 8.E 


-WATER MACHINERY 


MAKING MACHINES, 


EM 20 tons ice per day. ENGINES and BOILERS. GAS ENGINES, no coal required. 
Gactialng Machines, Refrigerators. Filters. Srvhene._ Seltzogenes. Counter Draught Apparatus. 
moltaverearen, can Seti MOUSE MRE TAP TE voxcy, vost yee 


Futces, and all accessories to the § water er Jco-mahing Busi ness. 
“‘pavENPORT AND oo. 


MANUFACTURERS. AND GENERAL AGENTS, 99°, HIGH. HOLBORN, LONDON 


ype ay oe Mi Water Bottles, Old Bottl d ing C k a 
Solo Proprietor of Horner's Patent ree ovper or eacal bbe for Deities, uting 5 oe Bo es and saving Corks and Labour. 


SEPH WRIGHTs:C2 


ere a en LIMITED. 


| -NEPTUNEFORGE, CHAINANCHOR &-ENGINE WORKS, 


TIPTON. ‘roe 
"SOLE MAKERS oF THe CELEBRATED 


tou gat 
either 









The advantages of this Lock Nut are as follows :—Simplicity, cheap 
ness, strength, locking on any portion of the bolt without iaioiag the 
thread. Fig. 14 shows a RAILWAY FISH NUT with saw-cut partially 
closed, having been previously tapped, and it is only necessary to screw it 
upon the bolt in the ordinary manner, when the cut opens and exerts a 
sufficiently strong spring friction to secure the nut from slacking back by 
Vibration, Fig. 2 shows a nut fitted with set screw, which is more appli- 
cable to steam engines and other machinery, especially when the nuts are 
above 1 inch in diameter, but below that size it is recommended that they 



























ie, a sack atin sunbhéets ron STRENGTH UNIFORMITY on 
TY, aWo ARE MADE BY SPECIAL WORKMEN, FROM IRON OF A 
 PRERARCD EAPRERRLY FOR TH18 GONMANY ONLY, ~ 









BUSINESS CARDS, 


CHILD BROTHERS 
Faloon Works. 


SMETHWICK Near BIRMINGHAM, 
eee ee 
BOLTS any NUTS ; 
tid ah lac 


GENERAL SMITHB, 













Rxcistaaen, 





S. MOULTON & CO, 
ee OR RADFORD, WILTSHIRE. 


Manufacturers of theit Patent Bteol Embedded and other Tndia+ 
rubber Springs for Locomotives, Railway Carcieges, Le oe 
India, Rubber Valves, Sheet Packing, hidime 9 enc 


and Tubing, Machine Banding, Bagge cone! ‘glianhee 
Sheeting, Elastic Hot Water feds, Cushions, Patent" hoes 
ing Rol lors for Printers, Truss Pads, and Umbilical Cones, &c.' Pes 


ECONOMY. 


“Tf you have an efficient automatic cut-off valve and an auto- 

matic ur tight pistons 3 you are bound to have an economi 
S$ tures. 

"| io more Throttle Valves. No more Leaky Pistons. No Addition 
to P 

tae tall ps particulars of the “Turnbull” Cut-off Valve Gear and 
the Doublo-action Piston Packing, apply to 

JOHN TURNBULL, JUN., 


Consulting Engincer, 184, Bachanan-street, Glasgow. 


THOS. B. CUMPSTON and 00., 


BANK STREET, LEEDS, 
MANUFACTURERS OF 
ROOFING FOR SHEDS, &c» 
(Entirely superseding the Felt Rooting). 
Tarpaulin and Railway Waggon Covers 














THE GARNKIRK FIRE CLAY co, 
GARNKIRK WORKS, xnan GLASG 
OFFICE 3, BUCHANAN STREET, Gl. ASGOW. 
FIRE BRICKS and BLOCKS for the highest boats for. ron blan 


fi cos, forge, rollin, uddling and stee! 
and flint dn furneore copper, calcining, roast and refining 
furnaces, chemical works, coke ovens, boiler seat sng locomotive 


bricks, &c, 

ative. Gas. Fe made for Siemens’ Patent me 
nerative urnace. Registered Trade Mar 
“GARNKIRK,” 





NO MORE INCRUSTATION 


BY USING THE 


Globe Steam Boiler Powder. 


For Testimonials and Particulars, apply to 


BERGER SPENCE & CO., 


31) LOMBARD STREET, LONDON, B.C, 


W. R. PALMER, LIMITED, 


Malleable Iron Founders, 
81, BAGOT STREET, BIRMINGHAM, 


J. 








Tu ORIGIN OF BoG-1RON ORE.—The roots of trees 
appear to have power to reduce the peroxide of iron, con- 
tained in sands with which they come in contact, pe 
soluble protoxide. When the water which dissolves 


runs into low places, where branches. twigs and Ewer of 
trees are slowly decaying, the protoxide becomes reoxidised 
and is deposited in the interstices of the vegetable forms left 
by the decomposition of the woody fibre. Thus, of 
the trees are not petrified, but fervitied ; the whole js of 
iron ore consist of t hese roots of dead vegetation, . 
the ferruginous waters do not encounter masses of decom. 
posing wood, but merely lie at rest, as in swamps and 

the evaporation causes the ore to be deposited in lum 
from the size of a shot to s00 pounds weight. rom the 
bottom of ponds these lumps can be raised with 

oysters. In either form the large amount of Serine 
matter which this ore pare makes the melted iron rene 
from it exceedingly fluid, so that it runs into every nook and 
cranny of the casting mould, and reproduces it with = 
and precise outlines, ‘When bog ores'can be procured t 
mix with other iron ores, they oie ly bonticlal effect 
the running of the furnace and quali metal turned out; 
though, as a i er te not saaes 40 per cent. of 
soviet inks poor bic gapen is $0 bey = it breaks 
to on on ground. 

in part due amy containing phosph 

When taken from swam 

the cavities loose earth, 


~TLEXANDER SHANKS AND ae & FR 
DENS TRONWORKS, .ARBROATH, @ af 
AND 27, LEADENHALL STREET, LONRQN:. acy 


ENGINES, ashe 
STEAM CRANES, HOISTING aa i 
DECK WINCHES, = =. 
— VERTICAL, CORNISH AND LANCASHIRE BO) 


Horizontal and Vertical Engines and Boilers, Steam Cranes, Hoisting Engines, Deck Winches, aes 
sa Daal 24, Leadenhall Street. Price List and Sull particulars sent, frees 


WHEATLEY KIRK, PRICE AND GOULTY, ENGINEERS, ALBERT SQUARE, (1 
SOLE AGENTS ‘FOR MANCHESTER. AND DISTRICT, 


*, Propriotors of mhiNign: Doton’ Ties Rights, and Manofaourfers of” 
Hae always tn thelr vows: 8 


TIBITION, 1878. GRAND PRIX) GOLD AND SILVER MEDALS 3 
JOHN BROWN AND. “Go 
ATLAS WORKS, SH 
: dstienbdlated Iron and Stoll 1 Pla 
"TYRES, AXLES, ae an 


: SPRINGS, ai a 
Bessemer, Siemens’, Crucible and all 


Gitte OFFICES—SHE RFFIELD. 


2:52 THE LANDORE-SEMENS sf 


DIPLOMA OF Honour, ry ot 
VIENNA, 1873. ; 





1 BUSINESS “CARDS, 


\s 
__ oy 


PULFORD’S MAGNETIC © PAINT. 
eae fur See“ FROM IRON, 
Reatly for the in| in'catts, ie¥4 Us ahlb,, she, pee yeas mo 
colours. ‘The can forms a ot Bg pot wi h handle, no 
‘Most suitable for Pa cn ee es) ean ‘allway W Ware son, 
. &, aniedfor all STONE Wo 


A Sampte af at ree he. ys, 64. 






SHEET ROLLE 


7% CANNON STREET, CETY WiC,, 
Rotween Cannon Street, andy Mansion Hi Btations, 
Most suitable for all, Garden purposes, ; B55. 


ee Ne ae SS ee 
ASBESTOS 


FINE SPUN YARN AND PLAITED ROPE AS SUPPLIED 
TO THE ADMIRALTY FOR STEAM PACKING, 


MILLBOARD, IN SHEETS, 


Or Cut to Shape for Steam Joints, 
AND FOR GAS ENGINES,’ 
Hell's Patent Asbostos Boiler and Figs Corscing for Proventing 
it, 





_ GLASGOW a 
| 
| 


D CORRUGATED RON 


OSH ROLt gr M ' 
NEAR COATBRIDGE 


~ 


ITRTTs sani 


(BY ROYAL LETTERS PATENT.) All Asbestos Goods ofthe bogt quality manufactured by 


‘THE BEST METAL FOR JOHN BELL, 
bEARINGS, SLIDE VALVES, PUMPS, STEAM FITTINGS, de | ss, soummane STREET, Si. 


iy UPPLIED IN INGOTS OR CASTINGS, WIRE, SHEETS, RODS, &. ——— 
ee ti. “ei Quotations, see Price List of Metals in this Paper L LOYD H ARGREA YES. 

1 thy t Sole Manufacturers, Maker of all kinds of SPUR, BREVIL, SKEW and ECCENTRIC 
THE "PHOSPHOR BRONZE COMPANY, LIMITED:| caon uaxm, manrvax. 
; -/ 10, SUMNER STREET, SOUTHWARK, LONDON, SE. 
E. S. HINDLEY, = comme entical ano | 4 JOHN PEMBERTON, 


BOURTON DORSET. HORIZONTAL ELLESMERE BOILER WORKS, 


WATER STREET, 
STEAM ENGINES, MANCHESTER 
SAW BENCHES, | Maker of all kinds of STEAM BOILERS of the 
é&e, Latest Improvement. 



































ALL DESCRIPTIONS OF GIRDERS, BEAMS, &o. 


CONICAL and PARALLEL TUBES 


1 “1 Of all descriptions made to orfer and fitted to saintle Boilers without 
Catalogues Tostimo 3 seniuval or inconvouionee. i 


nials, on application to Repairs promptly attended to 
the aboye address, or Pen ~ 
Sour Agentaa) 


to the following Agents JOMN DONALD AND BON, 42, Cadogay Street, Glasgow. 
LoNDoN: 6 | —————— ——- — 
F. HART, 
37, Walbrook, E.C. S. B. WHITFI ELD, 
“ PARIS: Manufacturer of 
J. R: WHITLEY & CO. Metallic Bedsteads, Cots, Chairs, &c., 


GLADSTONE WORKS, 











8, Place Vendome. 


WATERY LANE, BIRMINGHAM, 


RSTO, RUNNING Over A MAN.—“ Telling of going through this 

ON AW drove of sheep at the crossing, '’ continued Jackey, “ calls to 

ie i mind- “indeed T can never forget it—the time I run into that 
put Reotereany Baan, 

w M. M. & Co. ward bound down ‘Oxford grade, one of, the” worst on 

the road, with afull train of empties and going like the 


tarry PERSEVERANCE IRONWORKS, d—l. All of a sudden. my eyes Jit on, the man ig to 


get his horse over tictore Treached him, 1 blew atid tooted 
ue ENDLETO N, MANCHESTER. The howe balked'or wan ightened, 1 don't kaoy which, 
and for once I lost my balance. My nerves completely leit 


ath STEEL, di helpless asa child. { knew! couldn't stop the 
MS ePLAVED Teanse BALE ¢ HINGE STEEL, & TRON Hoops. cooPERS | js svilysssjfay ach, knelt aap 








horse and wagon witha man and two ladies in it, at the 


crossing between Greycourt and Oxford. It was the most 
harrowing spectacle Fever witnessed on the road, and God 
re forbid that I should ever witness another one. 1 was west- 





OF. with the hopes of averting a calamity; but ‘twas no-use, . I 
bate MSO. MAKERS OF ida KINDS OF oN WASHERS. way certain I was going to kill every one in the wi and 
the horse too, and when T hit them I swooned, ” the 






hy . oye eT Le ee ee Adaya ; most terrible experience 1 bave ever bad since I run an én« 
ta 3 ks . gine. The two ladies seemed ar if charmed and were per- 
24 co WP he G A Ss e N G | N E. fectly unconscious of their great danger, while (he man was 
beating the animal in a fearful way to get him to pull across 
ie MS outoftheway, They allhad theireyes rivetedon the train, and 
although it was running them down ‘every faster 
faster, not one of them made a move to jump from the 
wagon, When I struck them, they had not moved a step 
from the spot where I first saw them. When the train 
stopped I got settled, but could hardly recall what I had 
just seen, My fireman says: ‘ Let’s go back and see if 
are killed ; * but I couldn't stand it, Bod didn't go back. 
beri out happily that the only one killed was the atid 
ho had balked. “When the en; bit him he was directly 
Uateeeen the two rails, and [oa Gia with such force, 
broke loose pect the fe on and was sent 20 feet in the air, 
: in a his neck broken and mutilated in 
rhe man and the two ladies were more 
eb ater 





z 





yond being handled and amen 24 
wprecnes noth serious befell them. bea fe I for- 
got the man’s arm was broken. The nearest 


ELL-NO_ MORE NOISE Stet a we rH A STEAM ENGINE, | openee! to them, and we went on, Tbeing oad 
, ae & Prospectuses, Testimonials, dme., apply to pono thy ore Po N 
x aa & 00, MOERVA “WORKS, GREAT ALFRED BT, NOTTINGHAM, fame shebomble ght hm goe to me An my dream.” 


GEO. ANGUS & C° 





PATENT LAUNCH BOILERS, 


With Circular Fire-boxes. 
NO STAYS PN FIRE-BOX, 


Cost. Great 
ity for Clean- 


ion. 


tapen— Tees Fi 
. eg: Fact 


Advan’ 
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BLAKE, 
BRIDGEWATER TRON WORKS, 


Prussia St., Oldham Road, Manchestar. 





MEMORANDUM FOR GAS COMPANIES. 





TORBAY AND DART PAINT CO. 
(LIMITED), 


sees 


Sore Paornrerons Awp Manvracrunens ov 


WOLSTON'S 


TORBAY PAINTS. 


Officos—23, Groat Goorge Street, Weatminster 
" London! 5.W. 


‘These cpithented neg are mere very 
eg best and most ete 
it use, Gas 


wranins Fo smywee E 


Fag he are Cay mh uN. 
‘cna mar TAT and recA nesist 
o 


Works — Dartmouth and Brixham, Devon, 
ba applied to Gannon have 
firma hewn ‘oa 


vt are also wenegs er than a oben Paints and 


aes ‘one ay, ~~ envi ‘otsron's Tonnay Parnt 


See Pontus, Stave 
plant and sanchinery vueed in end about Gas 


Fon Dank ‘Tints. 





being pth, 7 tb, Tiibcaedn ine tae 
wiht ihe they can Wiseods ares 
Sr cidaasaiay Ae elateecieg ot “ey tee a 

Where stn ind th Nope ade with 


Specimen Carts Jorwardad and Ingres attended to om 



























JOHN H. AUSTIN AND co. _ 
CANNON STREET, LONDON, Cy" 
SUPPLY EVERY DESCRIPTION OF - 


RAILWAY MATERIA 


MINING COMPANIES, CONTRACTORS pein i a gpa are pence to send full particulars 
ts, e or small, 2 


OLD RAILS AND WROUGHT OR CAST SCRAP FOR E) 
STEEL OR IRON RAILS, BESSEMER CROP ENDS, OLD STEEL Ri 
BLAKE'S PATENT DIRECT-ACTING STEAM 
SOLE LICENSEES AND MANUFACTURERS FOR GREAT B 
S. OWENS & CO, 
HYDRAULIC AND GENERAL ENGINEERS, — 
WHITEFRIARS STREET, LONDON, E.| 


BLAKE’S PATENT STEAM~ PUMPS” - 
Boiler Feeding, for use in Ironworks, bien eck 


9°, 





nis ety y 
a, 


qi 





9 2» 


Air, and for a variety of other purposes. i 
thoroughly reliable in ranelies and putt ror 


ERE 13) 


veers LL ee 





Steam “Cylinder & % and Valve: “Oils, 


For the Internal Lubrication of Surface- 0 Bs Condensing Marine and Land Engines. 


RECEIVED HONOURABLE MENTION PARIS EXHIBITION, vere. 
Pure Mineral Oils, Greatest Lubricating Power in the Market, and not decomposed at at 600% Fab. it 


HOME AGENTS :—Messrs. D. Nicolson and Co, 34, Leadenhall London; D, 
Tiverpool: 3B, Grier 28, Wavarioo Street Glasgow. dere. sd 
SOLE MANUFACTURERS, 
‘|OAKBANK 


OIL COMPANY, . 
128, INGRAM STREET, BLASGOW, 


PATENT DESIDERATUM 


FOR SMOKY CHIMNEYS, AND SWEEPING MACH! 


Tho Chimnoy Cap or Ventilator sppplio’ 









A Model of the 




































TIPTON. ae 


And at 147, QUEEN VICTORIA STREET, LONDON, EC., 
Sole Makers of Berryman’s Improved Patent 


UNIVERSAL EXPANDING BRASS 
TUBULAR HEATER 


AS APPLIED TO HIGH-PRESSURE, Pride. 2 AND 


COMPOTIND ENGINES 
LAND AND MARINE. 


The great success which has attended the introduction of those Ce Heaters to igh 
Pedssiire has fed to their bolug applied te Condensing Hngines alsa, and as Taterkoaters foe Com, 
pound RoginesStationary and Marino; and from. actual capecenne he W, and Co. have now 
reliable information as to the precise Amount of Saving in Boi Meeting ak and Coal which can be 
realised hy tho judicions use of Exhaust steam from High Pressure, Condensing ur silihas a 
Engines with these justly 


CELEBRATED BERRYMAN HEATERS. 


‘The Intecheater shown in the abows sketch is fixed at & nvoniont dlatanc 
in or outside the Engino-room, ‘The Kxtauat steam fiom thet ig Siohoeee » End Ota 
through the inside of the Solid-deawn pent Brass Tubes in se 

Steam Chest of the Low Prossure Cylin 


-B.—-The application of these Heaters to Componnd En, igen ae 
power, especially rt te Engines aro undor their work, mse is a4 


AS INTERHEATERS & FEEDWATER HEATERS, 


56 ARE NOW IN USEIN GRRAT BRITAIN AND IRELAND preter Mt A ay 
SAVING. ILLUSTRATED PRICES AND TESTIMONIALS on application to the, Wi 


D IRON ROOFS AND BUILDINGS, 


The system adopted by F, J van C1 S the construction secures great 
M, and Co,, in the Construc- strength and durability, 
. tion of their Galvanised Cor- together with protection 

tmgated Ivon Buildings com- Morton against fire. Ilustrated 
bines many advantages which ath Catalogues and Estimates 
no other form of building and 0. 9 sent-on application when 
can offer, At a minimum LIMITED. Purchasers should supply 
Gost they provide every re- ESTABLISHED OVER full particulars of require- 
quired accommodation,while THIRTY YEARS. ments, Open Shed for:Covering Large Areas 


I RONWORKS, LIVERPOOL, LONDON OFFICE: 1, DELAHAY STREET, WESTMINSTER, 


|} HENRY POOLEYAND SON, 2° 5"": 8 


Royal ee * 180 
/ PRIZE MEDALS. Mancheteriatil Storied 1874 
wed > > mi . Afanchester (Gold) 1875 
(Sactety. far Promoting 
Scientific Industry) \ 
Ayrshire .4 oP os 1876 
Highland Society 64 +4 1849 
Royal Cornwall “., 1877 
Royal Manchester Liverpect bands 
and North aOR +o 1878 


pi, ats mara 


Patenteos and Sole Makers of TRAMWAY 






















nA _ POOLEY’ 5 WEIGHING MACHINES, a 
ee For all Cover’, eae heresy 2 pend ee ip Ores, Improved Indicators 
it “WORKS:-ALBION "FOUNDRY, LIVERPOOL, fon i warts 

aaah Ges eG, | Seergeananennane: O™ BILLY FAIRPLAY 
aauent ON-T 1 Abidonect  ee MACHINES. . 


_— ree 


EGRAND'S. -PATENT— compete in TWo PARTS, From £260 por Mi 
T ANY RAIL, © DISPENSING ‘WITH SPIKES AND ALL LOOSE ese 


AEE ee eS ff] |. “UhiO WITH THESE” Se 
es ay ict ta arth ines. Soe SLEEPERS, . SAS pend 


OTHER BIR MIN 0 HAM. 
GIVE hua, WEIGHT OF RAIL AND KIND OF TRAFFIC 


sta hy wae 
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; ry be on 
mae, Gin are 
bo rac ol oth "ol April, 1iéo, after 


no Tender 
eg 
Tadia Office, 13th April, 1880, 


Caren, Fo Sale, about 250 Tons 
Cates ee lee 
Leith, 


a5 
Co, 
at Cen 20 


STEEL, consisting Ingot 


ko. 

oo Tons yo W STREL RAILS, new. 

ge on # 

< ” " 

70 45 D dN RAILS, new. 

0. Minn So a 
” ” ” ” 

‘With all Fastenings completo if required.—A; 

“ Raita,” Office this Journal, ae pPly, 


Borou h -of Liverpool.— 
acre AN Ways RNCOMDEROR TOON Gah 
TENDERS are for the SUPPLY of the 


consthuc HON and BRTENSION "ar " 


and 


IN of 1 
ramways the Inner 
45 aierd auadoreen: 


a) le ' 
Tenders, which are to form, 
and endorsed Team valk od, lated 

‘ar (0),"' to the CI 
man of the I tee, and att 

ineor's Municipal Offices, 

SArprmeel no Jater than Wednesday, the asst day 
‘Tender is accepted will be 


reauirt to enter into a contract to be prepared by 


IN LIQUIDATION, 


o be Sold 


hoses. 


OIL SUPERSEDED! 
HO MORE MISS, NO MOKE WASTE, 
BLIVEN’S AMERICAN 
LUBRICATING CREAM 
pees: 


Resume . 
For Marine and Stationary Engines 
Mill Shafting, &o, &o. > 


Let or Sold, the Iron- 


+ me 








nk ‘ostrte ics cies Metals, PE a 
IRON AND STEEL. 


HED IN THE YEAR 18238 AS “THE MECHANICS’ MAGAZINE? 
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“CONDUCTED BY PERRY F. NURSEY, CE. 





DAY, FOR CIRCULATION IN THE UNrrED Krepom, AND ON THIN PAPER (UNDER 4 02.), FOR FORWARDING TO ALL Parts,or THE WoRLD, 


Pxutce SIXPENCE, 
Newspaper for 


LONDON, FRIDAY, Aprit 23, 1880. Roglitered aril 


B. & S*MASSEY, MANCHESTER, 
STEAM “HAMMERS, 


Received the onzy Prize Medal, Paris, 1878," 
60 to 100 usually in Construction, 
HASSE'S PATENT » 
POWER HAMMERS, 
tion Hammer" mado: 









" BIRMINGHAM ~ H. AUGUSTUS GUY AND COMPANY, 
it + and Medaltist 
PATENT TUBE COMPANY, «| s!li2OMiViiyrAsi ities 
2 a Oficet), Canon Steaty BCs | GUY'S'INVINCIBLE,’ ‘RELIABLE,’ & MINING’ 
TOOL STEEL. 


WEED D, TRON, BIRRES Stoel Forgings und Castings of every weight and 


Haass « ial emai BOI FUEED, Sc. The woequailed ouallencs ind undeviting uni 
these famous Brands secure an immense 



















_ MAISON FONDEE EN 1844. memo inthe ont Dede Tapa sigs tise ¥ 
IMRT ee 
CALEDONIAN TUBE COMPANY, “IMPERIAL” METAL, mete Lkarnani Woe gsi y 











TUNES: EN FER A RECOUYREMENT.aREYETES siti? TRUE” RUE” BOILER OLEANER & FUEL 
ECONOMISER, 


; es pee 


SouTu WALES DAILY. 


NEWS. Published every Morning.—Price 








4 Vasine roy Bab 9 Maegan — 
faire ala bate | the ile of the “Baile, (CARDIFF TIMES AND 


SOUTH WALES WEEKLY NEWS, 
CLOAK LANE, CANNON STREET, . Published Friday 
me LONDON, E.C, ‘on Stir Mernng) ye wel | 
Worns.—The Lin Yond ” Metal and Steel Works 


anaratll 


“ISAAC ‘IENKS INKS, & SONS, 




























SPREPEL CAGE STEEL, fe, | __Yotmrnercstntneienin | aa aaa sa te 

» COACH . pt Bar i rears 
s, SHEET AND BAR ee J. VEITCH WILSON AND 00'3 | throughout an ssualy exeve aren ‘ome 
' ire, 

Mf EBomac aes ea races Pembrokantne hire, 
et doer Tr, Wot "caine von SPECIAL men OILS. Hea al gta ieee 
‘Brands hie FENKS. Meas, ow BEAVER. i SOUT 

' n B OTES. ort ors, Afar pele ay etme ry es t, 

1 lag ‘DE LA See Mab Lear, Combine Efficiency, Safety, and Economye am—pacticularis f for sncing Shia waite 


Minima 
ite AeA RpIeE Teas * qua WALES 
orate ileen sare 
Severs in marae ae cman bie cpa 
the South 


paps besser, D. DUNCAN Fs 
Chief Offices ¢ Canpire. 


F swneres sige wey = y 
ocomotive Tank En es ies 
Te’ +4 sizes and hes all 


CHEM, siemeeey a 


Coot onea iano Works, Wh Whitehaven 


Just pobtigzed, Third Edition, ato. cloth, price 6a, 






Samples, prices, and further particulars, on 
hee AT SINGERS PHAGE | cxascow. 


ESCHERICH’S ‘GAS KILN, | 
As described in Ixon, April 16th; the 
only successful Gas Kiln for burning goods 
pottery td china ct reat oeving 

c,, ata ’ 
prisiconnuge eres 
HERMANN Wwaptninn 
“a58, FENCHURCH ST., LONDON, E.C. 


1 a HRs TINGS, a a ee Ben ee eee 
Spagna ‘Datents.—“ Patent Law in 





anned ee sae “ae 
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SON, Coke vayt Kditon, Beth ponion bt eal ons! Engineers’ and Con- 

tries, CTORS' ILLUSTRATED HOOK OF 

THOMPSON and Co. PRICE: OF M TOOLS, TKRUN- 

pain | Ab hubiihncer shesceene obeaes 
is of we have seen, 

it to the notice of every intending eroys Improved ata 

Smears et 
is tion, for ' i 





ke, post 
for Patents, 165, Fleot Street, London, 






D, L, SELKIRK’S 


For further Particulars and Prices, apply to ) 


D. L. SELKIRK, 


CONSULTING MARINE ENGINEER AND SURVEYOR, 
9, LONDON STREET, LONDON, E.C. 


HEPBURN AND GALE, 


TANNERS, 
LONG LANE SOUTHWARK, LONDON 
MANOPACTURERS OF WInK-RWwN AND OTHER 


Leather Machine Bands.’ 


LEATHER HOSE PIPES 
Cups and Hydraulic hen Prepared Hido Laces, Strap Butts, 


Butts, Pipe Butts. 
Their for Pump Buckets re- 
tains PA pe, anc ai. ins perfectly so) Oe Itis 
in general uve in Mines and Collieries, and may be had of 
all Dealers in Leather, \ Kach Butt bears the following 


stamp. 













EP BURWS.. 


PUMP MP LEATHER) ®) 
CarEnpao” 
Prize Moguls for 1851, 1855, and 1862. 


J.B. TREASURE and 00, 


INVENTORS OF THE IMPROVED 


FIRE-POLISHED GAUGE GLASSES 


WOR 


High-ProssureSteam Boilers. 


8, VAUXHALL ROAD, 
. LIVERPOOL. 


BEST FOUNDRY COKE. 
Poaso's West (Durban) 389. per'ton, delivered, 
mt ‘Special Quotations for Barge Loads. 
_ Anply ¥ J. Ti Kinane, assy Now Oxford Street, W.C, 


WHITTLE & SONS 


PATENT GAS-OIL LAMP, 


Por Lighting Twwons, Railway Stations, Ironworks, 
Collieries lron Ferry Landings, 
Mins, are. 
Tt giver a clear and 
wry, brilliant light 


.. 











The Burner vapourises 


‘without 
smoke or smoll, and 
isin use by 
several Railway 


ata cost of lees than one 
farthing por hour, 
fring & Hgbt “dally 
equal to coalegas, 

PF One super 


from and 











KENDALL AND “GENT, a 
VICTORIA WORKS, SPRINGFIELD,§ SALFORD, MANCHESTER. 
pplications for Agents for this useful and sconomigale 2B Posey will be aga recive, the aapirs and Mie tee eeres 


atvcrhees if desired, Agents for London and district, Agents for 
TANDA R tL) 



























Jotheuburg. 
HECERESGOUREEED } UD TORRE TRUTUS SR TEOLU AE 


ANI UFAC TURER 
STANDARDS 


GOLD MEDAL, PARIS. EXHIBITION, i878, 
THE HANCOCK 


INSPIRATOR 





end 

ib} 

NEW COMBINED , 
PUMP AND INJECTOR, ; mii 
*, Ps RR arity 

Eclipses all other appliances hitherto intro- RISER ey 2 


duced for feeding Steam Boilers. 
Traction and Portable Engines,are not per- ~ 
fect without them. It litts its water 25 feet with 
a low steam ohycting and puts it directly into 
we Boiler. No adjustment necessary for vary-~. 
steam-presgures. 
worse on board, large Steamers, Steam 
Launches, Tug Boats, &c. . 
No sudden jolt, nor the rolling and hing 
ofa vessel, will stop its action, .As other © 
objectionable features in the ordi of | 
ectors are hereby overcome, it is an econo~9 


mical coi | 
me A cfisiency. at once simple, ‘and of guar= i. 








Full Particulars and Pri 
piloation t the a ce Lists sent on ap-— 


HANCOCK TNSeYasORS. cOM 
85, Senn RP Street, Londoa, E., 


ag 


ou 





















_* 
| MARSDEN AND SON, 


S BOLT WORKS, LONDON ROAD, MANCHESTER. 
pera Nats, &e, always in Stock, made by Patent Machinery! 
“Willmake 10 Bolts, per minute,» Will make 45 to 85 Nuts per minute. 

E vie im Patonteos and Makers of ee ee for Bolt, Spike and Nut 





‘Over 100° of these Bolt and Spi ike-making Machines have been sold to Engineers, 

Railway Carriage and tide Builders, and Screw Bolt Manufacturers, They wil make 

© from 2000 to 4000 Bolts per day. 

#¢ | Over i of co Nut Machines have been supplied to Nut and Bolt Manufacturers, 

y ead 1 ieee will make 85 equare nuts, and No, 3 Machine 65 square nuts. ». 
3. doomed 4 $/square ai oe = ee cost for cw pS i co, xine 

pagaroe for }-sndipae , an © gross for } and g-16t ‘ 

ford to.1} in. square nuts. e A berg * pe Combined Nut and Bolt Machine. 


oD apply as above. No skilled labour required tO work these Machines, 


STEAMERS, YACHTS & LAUNCHES (Wood, Iron or Steel.) 








je SOREWGSSTEAMERS HAVING. "SPEEDS UP TO 26 MILES AN ipa di 
STEAMERS HAVING DRAUGHTS DOWN TO Gin. OF WATER. 
DT MACHINERY CONSTRUCTED FOR BOATS BUILT ABROAD. 


YARROW & co. (ate Yarrow & Hedley), Engineers & Shipbuilders, ISLE OF DOGS, POPLAR, LONDON. 
re ena eaesa eee eS a 


E bie BALDWIN, we NEAR STOURPORT. 


» MANUFACTURERS: OF 
+ : TIN PLATES. 

” ? ND — 
ano seven” | Pye gt® “WILDEN" “UNICORN” “AR ARLEY 0 ng TOUR.” 


Pg ay BUTION se AND SHEET IRON, PICKLED, COLD ROLLED 
" Lo , _Contineng AGENTS:—JOHN R. WHITLEY and CO., 8, and CO., 8, , Place Vendome, Paris. 


MERON WARD & CO, 


MERCHANTS ENGINEERS, CONTRACTORS, &&, 
ACE CHAMBERS; ST. STEPHEN’S, WESTMINSTER, LONDON. 
0. Ww ne beg to ) intimate they are prepared to treat for purchase of Patents or the working of the same om Royalty, 


- PATENTS OBTAINED AND MANUFACTURERS’ DESIGNS AND TRADE MARKS REGISTERED ~ col 
WINGS, ANALYSES, &c,, CAREFULLY PREPARED. PATTERNS AND MODELS MADE. * j 


ee a SMITH & COVENTRY 
wt PATENT SPECIAL and GENERAL MACHINE TOOLS of all Descriptions, 
é STRAIGHT LIP 


TWIST DRILLS, 
QUALITY, WITH GRINDING LINE, A LARGR 8TOCK ALWAYS KBADY FOR DELIVER 


En oe IRON WORKS, ORDSAL LANE, SALFORD, MANCHESTER, 


OME 4y FISH STREET WiLL. E.C., W. PARSEY, Cla et mec Dhie where the TWIST DRILLS may also be obtained from Stock. 


Oh a v €. A Ni. C ae 
AM & HYDRAULIC ENGINE PACKINGS ; 

ORKS-SUFFOLK GROVE, SOUTHWARK, LONDON, S.E. 

mi SPECIALITIES. 

a Stebbrcating TALC and wgmiacnyatee nr ee oes for High Pressures Improved Patent. ait 

seri ah of Coton or Bmp Packing (either round or square) made to order for SHIPPERS AND LARGE BUYERS 

/ _ SAMPLES AND PRICES ON APPLICATION. . : 


« 










































IRON. 


HE THE SAVILE STREET FOUNDRY &E 


’S PATENT DIFFERENTIAL GEARED BOR ON ) 
am Hie STONE-BREAKER AND ORE CRUSHER. BARE ETE Ee PRESSU! RE 


HALLS PATENT ROTARY PUMP, Ro. 
































This gone ada te for ¢ 
Hearths, 68, i p 
Shi b 
deneting Grab Timber Rigas, @e.r 


ENGINE AND MACHINE COMBINED. 


MEASURES TRES BROTHERS & Co. Southwark St, London SE, 


irders, 4 Tron Jolsia, Channel and comity id Ruvetted Girders, 
Proprietors of Phillips’ Patent Rights, and Manufacturers of Patent Gi Rotioe shsegrseoree rote 

Vilteh Plates, Chequered Pater, Columns, Tanks, Rapes Floora, Tee, Anglo, ron, . 
Have always in their POW BOOM adous 3000 © TOMS « of the following sixoty trom which orders, cat be finmedtately exsouted 


mt low prices. Section Sheets oa hook tres on eootoations 
y TANGLES. nat Mauchester Office: G BOND Bac aise" 




















8x9 eloi| 6x 8 = iim | 7x 2 wlan, 
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: t ix4i b) Oke] 68 S16 | Oxo odo on 
' rns bxt= Oy | Oxd wt BX O wy [10x C7 — Oy | ihe d 
var et JoUwTA Lens trots © to 80 LANA. WiGt, to 1s Karu, 1a ts Thichnons, 4° 204", 





WILLIAM SUGG'S 
IMPROVED SYSTEM OF STREET. Ll 


ee ah. 
EXTRACT FROM THE JOURNAL OF GAS LIGHTING, &¢., MARCH 16TH, 1880, at 


Experiments in Improved Street Lighting at Pang 
PUBLIC. TRIAL, WEDNESDAY, MARCH. Seen 


"After a prolonged inspettion of the various laatertis and Sutiiies, tests were made by a oe a4 meter bétween 
candle Quadrupe Batswing (No. 10), and the Burner and Lantern as used by the Paris Gas Company in the Fes 
as shownin diagram, Fig. 2. These apptar to agree pretty nearly with the Fresca eape results obtained fr 
(Mr Hant's “aap sing see page 404 of Yournal of Gas Lighting, March, 18 





: PHOTOMETRICAL TRIALS. Wikies : 
Oty Ne. 9. Na, 10. me 12. 
uses 200- Candle. Bray's 200-Candle. rae lie ae 
rgand Opal Top, ern le Batswing, » Paris Gas BS oe 
Consumption per hour onsum, po per hour smton fr ‘ Sorts) cae fie 
% ° 
“age ee” Leene aed Path Light equate “th 
SIRI b odeleen uiedlhe DS Vets ieeiien, O'S feOt Het teeeee ieee cress ee eeeenay 85 feet seve tse scue bee eeeneey ¥ 
Per kee, Sisth a eee 150 Gt evevensevsersesncensesuee tects DDS veces sdstageeadaaasiercs sce «t§0 fect. 
FIG. a, ’ 
Nore.—The Lights wore fixed on Posts in the mianner they ate used in the Public Streets: 
THE RESULTS WORK OUT AS FOLLOWS: is 
. No. % 


87, per cent, better than No: 10, LM Seka co 
extra 6 ft, or 

sa we tt nd a ES a 
‘Total A167 Candles or 42 por cent. better than No: bas a dees ceasaas of Gas: . 

Comings nagh -" me re Pare Su he ie coenaate nd rtrd fixed on the in reins ig of the Phoenix Gas 

ont Compan: i 

Board of orks, St. Giles Board of Works, poigher “Sih Create ae rau wey ‘ ‘ 

} sag 1200 of these large Burners and Lanterns have. been to almost every Gas Company or Municipal jt 

withio very short time, apeaks signifi ‘of the excellence, merits béen et 
‘Asnonget ather er places the Se have been adopted, are are the Ke was ee 
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or capable of 
in nenivncten with 
crude iron 


present 
bove is quoted in the words 
bears upon some contested 
use of nitrate of soda, 
oxygen are used 

u by the door, g, 

sr tetas ook 
rough ng, 

» Various oxides of iron 


h the ingot out of the ¢ 
E ciocharye, the upper mouth o! 
is closed with a strong cover or slide, 
working wu 


at the high temperature necessary to retain b! 
itoa aud vtenk fluid state, that the contact of 
atmospheric air with the fluid metal je |: 
bustion in the act of casting such metal, and 
tends to render the metal cellular ;"' to lessen this 
defect, the ladle is fitted closely on the'top of the 
mould, and then carbonic acid or other gas or vapour 
that will not su combustion is forced into or 
th h the mould, so that the metal from the ladle 
is ually excluded from atmospheric ox 
during its descent into the mould. A small ‘hole or 
holes, about the size of a gas-burner, are made in 
the lower part of the mould, and the gas forced 


through these by any convenient be de ongpscrngihd 
. a its own genera\ ioaieloeed 


the pressure caused D 
vessel. ‘The air is driven out through the pores or 
— of the mould, and “ the metal will not flow so 
into the ations as to cause any it 
obstruction of them."’ Mr, Bessemer further states 
he has“ also observed that the cellular condition of 
steel, and more especially of malleable iron castings, 
is more or less owing to the spontaneous disengage- 
ment of gaseous matter in the interior of the fluid 
mass," and he accordingly avails himself of the well- 
known fact that substances capable of evolving gases 
ot vapours do so with greater ulty if surrounded 
with a dense atmosphere, To do this the mould is 
enclosed in a strong a vessel communi- 
cating with a reservoir of / gaseous 
matter, preferably such as will extinguish flame, The 
into the mould through an open- 


metal fevapidh mm 
a ‘slide valve } the valve is then 


ing 

the nication between the compressed-air re- 

servoir and the strong air-tight case surrounding the 

mould is opened, metal is then left to slit, 
let out, after which the 
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draught at least forty times grate surface. 
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water page, and a second apparatus to show tho 
Rach 4! have an independent connection with 
boiler itself, If one connecting pipe be used for bot! 
apparatus itmust be at least 60 square centimetres in arca, 
(6) If test cocks are used, the lowest to be placed in 
plane of the lowest water level, All test . to 
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the sailing fleet ’ 
the steam fleet, and between 1850 and 1860 were 
equal to these additions; after 1860 the 
the steam fleet were a in excess of the 
to the salling fleet, and since 1570 have been virtually | 
equal to the present sailing fleet, hag meanwhile 
somewhat diminished. Coincident with bear gee fi 
i peter gel pe Senco Brag ; 
cost in boll for Jabour and materials | shipping, and of the business done by itto that of: oe 
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an ments, no increase aggregate em; loyment 4 
So. Itis thtended shipping. ‘There ix no doubt, moreover, rome aie of 
the employment is being completely chan ‘steamers re- 
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probably be found among . The diminution is will 


& JAVANESE Navy,~-In the Fapan Directory for the 

published Wi Yobobuinar it of the twet : 
it present the strong! 

Navy iv given, ia By falows ne Afsaee 

i, fourtl tate, dovenr, oof tems, Rise guns; 

mate, serow, 1104 tons, twolve guns, 309 

ita Kan, sixth rate, 100 tons, three 

mar Kan, third rate, 1000 tons, 

ling ship; Fuso-Kan, twin-screw, 

3749 lons, 3500 horse -power, 

screw, third rate, composite cor- 


ARMS, ARMOUR AND | 
EXPLOSIVES.  — | 


Pattisex Suor.—During Leber years $0,000 
of the: Pallier eiot have been made for the fect and 
defence of ae wd her coon 





i 


i 
i 


i 
533 


a 


By 
a 


bee 
Sa 
sire 


a 
ase 


iS tien areata 

1 rqs.rtd, iy if ‘ : 

" £105. Liquidation "was decided ‘upon, ait 
eee ict ee oe 

trustees. Messrs. F, Ry , 7B. Be 

rf Wood and E, Turner were appointed a committee 


MAcuInery AcctpenTs.—In a letter dated the 19th 
inst., Mr. C, B, Bowling, of factories in 
ham, directs attention to the faet that accidents 
oilin; ne yeipee Ripa ten any 4 4 1 


a FE 


i: 


AMERICAN GLEANIN a8. 
NEEKING.—Gen Wright, Chiet of 4 


the 
marriage, the - 
has 


é a: *€ 
i 





eet 


Eaegarigysa 
Par 
" aieagit el 
Wa | HE 

ase i | | 
bead gi bigsidiisrad gesteee tag taa daze 
; Pts ; seepedscistesaiitesd 22S" iaigiiih 
“Beg isig ice se! Leu ET al iad iz 55234 P 2257 3s: fin 
_saiiitbnaliiuilleatlid alles dale fnAS 
a a RET 
ee ieee EAS | pRB erat ig 


in 
exclusivel, 
regular 





ae 


Lema RL Ai iiditle Hien Hn bay ital 
P. | Seageeye aayeezesenppngneeeg | » aggeeati 
o> BNE! in. Raa He 


* 


valued 


“wrough! 
0 oF 
shipbuilding industries 


tron 
for 
ery 


SS 7278s: 4 Paquetes aaaty: 
= = 2 Ree 
Het a A 


Hy ne ie : i 


uh 


345 


Hi 
a 


oop ee 
ie 


sitidiath 


3: 
gic 
Hillel 





£ 
aI 
x 
* ‘s 


gi gdteeereeee 
: deciuts 
at 


EF: 


es 


EF 
z 


Africa 


duties 


fa ibe 


35 
intel : 


312 


been 
her fireclay 


chiefly for the 


on 


» Cement works 
works on our 


see 


al 45%, 
10 come, 


a 


for two 


J on hand, 
} months t 
decline orders unless they are at 


markets 


certain of the leadin, 


eud ir z in a 
ne i ta 


Suet: 
HHL 
: aul i ' 

Ha HBUER i i Bi ; 7 


He <3 ai 





2 " 
Paris 
rcorimorication. WR. Lake 


40 Motox Apparatus.—A communication. — 11H ! 


iphia, U. " 


on with Zine or Tin.—A communication,—- =A 
ing Mattor—A, Wat, London 1316 


iw. i Getut Vermouth 
communication — IV. ‘Morgan Bronwen, 
hoye—V. Clayton and J. Shuttiewsrth, 


ery. 8.9, Bdwardi aut t, 
a i 

WOR, Lake, London Lx514 

i 5 1see 


18. —~G. Olivier, . ; 65 
toveR.—-A communicationn/f. A, Brigward, Piva. 


phe. A communication.-%. C. Afews | 


‘to Yokohama, at 30s, 


per ton, From 
we have fixed for old rails at gs. and- 
iff old 6d. has 


lo 
has been fixed for w cargo of | 


i 


Aid 0.8 METAL 





Sobral Ore ee 

Cumbrian Ore No. 1 
” ” 2 
” 





Ihe seperessnerednnane 
8 oy sananaadeyees: 


4 


= 983 g 


a 


RLORSS 


th eprvighey F 


ges. 
SS oss 


ee 


joood® e Sessasety 
S enede = Eeeetades 


feece 


j 
i 
° 
° 


1 
= 3% 


hp a2 OF 
j = 


2 efe 


BE2G0FFF OS Cou 


Re g sogsastesas 522 


ie 


225 


pee bye: 


weeks 


se 


2S 


tt 


is 
22 


er 
Soa SW 


gesguessce 
8 


e 


 etiec 


ge! 


Pro 


i 


s 


sts 
gen 8h 
st3, se © 

Wee MLILLI I gt! leet tglts 


if, 
2 


#8 


rieqgektop di 


i 
2 


sos 
Sse 
of 


£4) 
ez 


“Mth 4 2 pyetys 


eu8 


ee 


eecco 


nin 


2S 


= 


ee Ftesten 
ge take 


aS 
& 


ho 


_#usss 3 6 eesccestota 


_  Begek © S sogeas* 


Rigekuees 


jaoes® © SEEtasEEy 
eon sf R= 
ess * 
jag | Meow 


“eS 
~ 


Pore Ue debyppgans 


* 
& 
2 


° evae 
pake' ene @ 


28 es 


“az ie!! i 


$5¢ 
ee 


Has 


Of 


Ree 


268 co 
Po 


wee 


WW 


eeexd 


ath 


: 


if 
i 


258 
= 


; 
3 


E 
i 


ii 
' 
HH 


ee 
#5 


Ee 


rs 


EF 


rigeel 
i 
t 


{ 


' 


£2; Salter 


5 i Hs 


3 
I 


2 


sie 
‘ + 





T. B, JORDAN, sO ay 
52, GRACECHURCH STREET, BO 


ERS ARE bole TO 9 ee 


AGREE TO TAKE IT BACK 


aia JORDAN'S a 
PATENT “DEAD-BLOW” HAND aaa 


Prioes, Complete, £55 to £70. — 
J TENT GOLD-REDUCING MACHINERY AND GENERAL MI 
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IRON BOILER TUBES.| 
C tho principal Railways aud Enginoers at home and abroad. 
“ee TUBES ES AND FUT TINGS in 


ND. STEEL. TUBES 
TERY SURE QUALITY. ~ 






E RIVET WORKS CO,, GLASGOW. 


ales 


———-Ship-Boiler Pais Railway Spikes, Screws, Scrow Bolts, Nuts, 
% ‘BEST MATERIALS AND WORKMANSHIP. MODERATE PRICES. | 
| Phe ve Bla ee Ov ALL inereece Atti Houg AND EXrort ORDERS. 










ee ‘4 jane NORTHFLEET, KENT, 
Chief Offico—123, BISHOPSGATE STREET, WITHIN. 


WITH SPHCIAL REFERENCE TO ITS DESTINATION, WHETHER FOR 
on WORKS UNDER GUARANTEED TEST, or for PLASTERERS' and GENERAL PURPOSES. 
SS 


B. M. RENTON, 


iM 1 8 ie rehant, | Savile _Streot, 


_BESSEMER | AIL ENDS 








Sheffield, 



















poh agen Billets and Blooms 9 of any sean for 2 parees OF sary ee: 
Cpt ogra ‘Bessemer Scrap at ng ior remelting, Ion an rman 
Steel Ironand Box Ends, Swedish | Reeds and Bundling Iron. 


BUSINESS CARDS, 


SUTTON AND ASH, 


IRON AND STEEL MERCHANTS, 
BIRMINGHAM. 








LARGE STOCKS of all descriptions of ROLLED 
, TRON, including the most noted South Stafford brands. 





Bars, ane) Tees, Channels, Girder, Hoops, Sheets, 
Boiler, Ship and ‘Tank Plates, Fencing Wire, Galvanised 
Sheets, Galvanised and Corrugated Sheets, Bessemer and 
|| Siemens Steel, 





ECONOMY. 


have an cfficient automatic cut-off valve and an auto- 
mail Hoagie on, YOU are bound to bave an economical 


Recency Lecter ‘No more Leaky Pistons, No Addition 


full eu): f the “Turnbull” Cut-off Valve Gear and 
the Ds ful rn Bites P Bae to -o ve 


JOHN TURNBULL, JUN., 
Consulting Engincer, 184, Buchanan-street, Glasgow, 


‘NO MORE INCRUSTATION 


‘HY VBING 118 


Globe Steam Boiler Powder. 


For Te.timonials and Particulars, apply to 


- BERGER SPENCE & SO... 
. STREET, LO: LONDON, E, 


* 3) LOMBARD 


ANDREW WILSON, 


STAMPER OF ALL KINDS OF 
TRON AND STEEL WORK: 

Tron and Steel Stamping Works, © 
| 278, BROAD STREET, 


ot y 2) Sore : i wal 
Move aime b be BBL ie Seah 











THE LANGLEY MILL 
Enginecring Wheel & Wagon Co. tinted 
Railway Wagon Builders & Repairers, 


pies WWRIGHTS, IRON AND BRASS FOUNDERS, Manu. 
eturers oF and 


iron 
be Sa SMITHS WoRKy PIT 


METAL TUBBING, 
ALL KINDS OF COLLIERY CASTINGS, AND EVERY 
VARIETY. OF 5 | > 
CRUCIBLE STEEL CASTINGS. 
LANGLEY MILL, near NOTTINGHAM. 





“HUNT & TAWELL 
ATLAS WORKS, 
EARLS’ COLNE, ESSEX, 


Manufacturors of 


AGRICULTURAL IMPLEMENTS 


And fitted or 1, a, 3, or 4 horses, 





Sole if 
Ste Aes UME RAEN 


Nz FOOD mer Ax- 


Prices and terms to apes, eh cost, of packing, quoted on 





Yournruy Pxosrecrers aA mabe hice 
been purchased in Denver, Coloradi 
two children 


oi esd 
pine and ten were 








a. oo ae 
ALEXANDER SHANKS AND SON, 


-. DENS TRON WORKS, ARBROATH, | 
AND. 27, L EADENHALL _ STREET, LONDON. 


SHANKS'S PATENT HORIZONTAL AND ram : 





ENGINES, = 
STEAM CRANES, HOISTING ENGINES, . 
DECK WINCHES, 





ee, VERTICAL, CORNISH AND LANCASHIRE BOILERS, 


_Horisontal and Vertical Engines and Boilers, Steam Cranes, Hoisting Engines, Deck Winches, Ge can be. autiee at 
27, Leadenhall Street. Price List and full particulars sent /¥ee. ; 
WHEATLEY KIRK, PRICE AND GOULTY, ENGINEERS, ALBERT SQUARE, MANCHESTER, Bae ve 


SOLE AGENTS FOR_ MANCHESTER AND DISTRICT, 





———— — — 
PARIS EXHIBITION, ~ 3878, “GRAND PRIX, GOL D “AND” SILVER. MEDALS AND HONOURABLE MENTION, 


JOHN BROWN AND OO, Lrmirtep, 


ATLAS WORKS, SHEFFIELD. 


ARMOUR-PLATES, IRON AND STEEL PLATES, BEAMS, ANGLES. 


PLATES FLANGED BY MACHINERY. 


TYRES, sea RAILS, STEEL Psbbagimaee of BLADES, FORGINGS AND CASTINGS. 
PATENT DEAD WEIGHT SAFETY VALVES. ea oes gee WHEELS. 





y SPRINGS, BUFFERS, FIL 
gs SESSEMER, SIEMENS’, CRUCIBLE AND — OF STEEL, Fanti MANGANESE AND SPEIGELEISEN. 
__CHIEF OFFICES— SHEFFIELD, ; LONDON ( OFFICES—1a, FENCHUROH § FENCHURCH STREET, B.C, 0 





THE SILICATE PAINT COMPANY, 


Sit deen ~ B. ORR & CO.), 


AOTURERS 


NON- POISONOUS PAINTS FOR ALL PURE ES, 


eatin 


if a ae 
CHARLTON ON WHITE, > A Complete grrr for all White Pigments — Hitherto 
SILICATE OIL PAINT and CHARLTON ENAMEL PAINT, 


UNEQUALLED AS PRESERVATIVES OF 


EXPOSED IRONWORK OF EVERY DESCRIPTION. SPs, 


AND EXTENSIVELY USED AT HOME AND ABROAD ON 





Sigs oe, 


Girders, Bridges, Iron Ships; Railway and - Mining. Plant, oy 


Pr eie es GUARANTEED. 5 CWT. CARRIAGE FREE. 


Marine Paints, Varnishes, Japans, Oil .and all Painting Requisites. 
FULL PARTICULARS ON APPLICATION TO THE OFFICES OF THE COMPANY, 


LONDON, LIVERPOOL, AND Zuascow 7, 


Chief Office and Works, CHARLTON, LONDON, SE. __ * 


BROWN, BAYLEY AND DIXON. 


THE SHEFFIELD STEEL AND ND. IRONWORKS, SHEFFIELD, 


BESSEMER STEEL RAILS, WELDLESS TYRES, © ALES, nis SPRIN 
And of BUFFERS and RAILWAY PLANT of every description. ‘ 
Also Makers of PLANISHED STREL BARS for Shafting for Eng mathinitia utural 
SPRING STEEL FILES, SAWS, &e., STEEL Pega iT 

sor AKERS FOR THE ED ph Abe. BORER ee 
LONDON OFFICH;——1, QUEEN VICTORIA 














4, 


ae aT TE le ye es 
MEAN CLASCOW TUS 


AND IRON SHEET ROLLERS 


ZED AND CORRUGATED IRON 


MILLS 





WwW 


eee Machine-Moulded Wheels, 
CLAYTON AND SHUTTLEWORTH. | yu. “ota ee nes, 


STAMP END WORKS, LINCOLN, AND 78, LOMBARD STREET, LONDON Pots and Pans tor Atinealing anid Chemical Pa 


irposes, 
Columns and Girders, Engitieers’ and Colliery Castings, 


_ [TWO GOLD MEDALS & OTHER PRIZES | rid HOLT ehices. 

















Have been awarded to Clayton and Shuttleworth for their And all kinds of 
ENGINES GRINDING MILLS, 
THRASHING MACHINES, | TRACTION ENGINES, &c. RAILWAY AND TRAMWAY FASTENINGS, 
AT THE PARIS EXHIBITION, 78 F 
CATALOGUE FREE ON APPLICATION, xp Tubular and pp Sug a Tron. Hurdles, 
Qe, The Royal Agriciltural Society of Enginnd hive «vai First Prizes toClayton and Shuttleworth | VICTORIA WORKS, WOLVERHAMPTON, 
AND 

“REVOLUTION IN MACHINE BELTING.  |"“ateyqaap AND LAKE 

SCANDINAVIA PATENT COTTON MACHINE BELTING BARNARD AND LAKE, 
wa ) : FROM ONE-HALF TO ONE-FIFTH THE PRICE OF LEATHER, AGRICULTURAL IMPLEMENT MAKERS, 

W. WILLSON COBBETT, 60, QUEEN VICTORIA STREET, LONDON, EC. RAYNE FOUNDRY, 
Short fength for trial supplied at wholesale prices. (No post samples.) BRAINTREE, ESSEX, 








TARR 05, ASPET pa eR a PATENT THATCH MAKING MACHINE, 
RANSOMES. & RAPIER, ENGINEERS, 
5, Westminster Chambers, London. 
Makers of all kinds of 
Machinery and plant]. " MACIUME AT WORK, 
for Heavy Railways or |" "2 ee 
Light Railways. 


ALSO OF 


4° ORANES OF ALL KINDS AND SIZES 












Lao wies ww tun UNrren Sxrates:.—Z%e"| by the heaters for an advance of 6c. per ton. Th 
vs : ndent as follows, eidat moulders at the thy § machine works af Hoosie Fills, METHOD OF APPLYING THATCH. 
date el the U The fr haber of the Bae Ee i? aig hgein ae on 15 cg advance. * seces "Aer mneaetl 
classes nited wages, as deve! 7 ec ting mills, at Gol » New York, ALSO 
past week, may us briefly summarised, the | Contindes partially. The employers haye made arrangements 
Sea: et yb os! cates 8 ted. The ee Aisi: ppt ie a oa brought in e-) tsiders Pp ATENT HORSE HOES, ROOT GRATERS, 
iow piano-mal ers are at work, havi secured the oO replace some others, oderate advances of wages are 
fo percent. suked, The New York carpenters | generally conceded. The tailors in Philadelphia are pre- TURNIP CUTTERS, PULPERS, &e, 
have asked an advance from§2_ 500; to $5 per day, and 50 Paring for a demand for an adyance schedule of prices which OS PCS LORS EF Ay 
~ 3 


a ge ning | 3000 men have already conceded it conceded, will give about 4o percent. increase. The 

hundred New York carpet-makers haye obtained | glass-blowers of New Jersey, involving a very extensive 

yer cent. a 7 k fresco-painters have | organisation, have all resumed work, the employers conced- 
d an adyarice from $3 to @3 Soc. per day, to take effect most of their demands, ‘The carpenters of Alleghany e 
: it 






















bt cent, advatice. The New Y¥: : 
by 
April . | Thete are B50 "longshorem: rik: ah » Pennsylvania, who have be ttin: . and eben at Seek Tee EP oS 
in ee ath Th ‘80 mtich for higher wages, Arie d oom: per day, have Penick for” §2 "ee. “rhe faesteicies § 
pliance with their trade-union rules. strike affects cading, Pennsylvania, ask 20 per cept, advance but have W | | | | A M |} 0 | LYW 00 p 
pet ees rad the large eneie oe es, and one or two | not yet struck, 5 
tod ofthe seo the Eat Rg wae bets tore a cy a ae, 4 
month. Orleans the "longshoreme @ HIGH JOHN §T. GLASGOW. 
tale for an advance from 300 to 40c. an hour. the ATKINSON’S = oa ih 4 
on , Piediont NT - Son 
West a have co z laventor and Sole Manufact ol 
strike + FEED-WATER HEATER, | & & ishaced-athigt HA Biches und asbes 
« nota , THE MOST KFFICIENT. B Joints. 
Railrond ni pore ga LEAN r ZX Asbeston Jointing Mill-Boards, ia 
' ' NO BACK PRESSURE. 9 = Sheets and Wosbee sar. a 
Rd ge getdate IN, and 4 ‘ a pay oem a ‘an 
7 shestos Stock. 
= [) O sata | 
© pe FumpEp waits | corp. CONICAL & PARALLEL 
oto abot SS ee BOILER TUBES. 
New ‘k Hi Tiepirajeg Sicelar, = abbey 
at §t Bde. p fy apply to Se oR 
semen 74 JAMES ATKINSON, JOHN DONALD & SON, 
Nipienr 1 Met ONDON 42, CADOGAN STREET, GLASGOW, 
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PATENT COMBINED 


- AFF 4 
OT MILL. 





Write for Prices and Particulars. 





"© SOLE. MANUFACTURERS, 


HUNT & TAWELL, 
> "annals Works, 
EARLS, COLNE, ESSEX 


SCHAFFER & BUDENBERG'S 


NEW INJECTOR. . 


This Injector possesses the following advantages :— 
Great Simplicity, 
_ CONSEQUENT DURABILITY, 


NON-LIABILITY TO DERANGEM ENT, 


AND 


CERTAINTY OF ACTION 















ADOPTED: ihe 
H.M. | + 
GOVERNMENT, 


Can be Worked by Hand 
toa Pressure of 800 
Tons, and by Power 
to 600 Tons and Up- 
wards. af 


THE % 
STANDARD OIL COMPANY 
OF NEW YORK: HAVE 


150 
“ BOOMER 3A PRESSES 


~ PHOSPHOR ee 





(BY ROYAL LETTERS PATENT) VEN eR REE | 
THE BEST MERAL YOR ey 


BEARINGS, SLIDE VALVES, PUMPS, STEAM FITTINGS, bo 


SUPPLIED IN INGOTS OR CASTINGS, WIRE, SHEETS, RODS, &c. 





For Ingot “Quotations, see Price List of Metals in this Paper» oe 
oF 
Sole Manufacturers, goa bk ah ae 





|THE PHOSPHOR BRONZE COMPANY, ~ “LIMITED: 






10,, SUMNER STREET, SOUTHWARK, LONDON, SE fais y 





JOHN #H, “AUSTIN: “AND co., aut ae . 
“go, CANNON STREET, LONDON? ELC. aah 
SUPPLY EVERY DESGRIPTION OF © ae oa Ne 






RAILWAY. MAT] 


MINING COMPANIES, CONTRACTORS pepe ton yg = ‘bre requested tos 


OLD RAILS AND WROUGHT OR CAST SCRAP FOR E 
STEEL OR IRON RAILS, BESSEMER CROP ENDS, OLD STEEL RAILS, &c. 


BEVERLEY AND ATKINS, : 


ENGINEERS, MACHINISTS AND GENERAL MERC 8:2: 
ena Tool ee a aks nil 










Cone at any angle, i 

and all the motions are fixed yo as to 

changing the wheels. or. 

cent, poms eee, 

size are of dabage ie 
For ymreny Particulars ant, 






















4 ; etme ENCOLN, a. 


el ee of 












Horizontal fat Engines, 4 4 to 60 h-p. Gg 
OBDY ck Co., 
ENGINEERS, 


LINCOLN, ENGLAND. ea aad 
FANG Caleloguer, Prices and Photographs on Application. Peper, Se 0s Cer Aor STN ae Barrow Hoist, ead 


GRE MIT £0. vctio .  - "> SALTER & (C0., West Bromwich, 


Monufacturers of SPRING BALANCES, 


Roasting Jacks, Sad Irons, 













: Bourdon’ 's, Schaeffer's 18 Silvester’s 
+ PRESSURED GAUGES 
2 COLLIERY: SIGNAL BELLS, RASTRICK'S TUBE SORAPERS, ph 
if * Conical, Spiral, & all kinds of Coiled Springs Sj 
* ¥ MADE TO ORDER. 


WOW OLIVER SPRING 
LOOSE HANULED SAD 


RASTRICHS PATENT SCRAPER 






WIRK TESTER ANY PRESSURE OF TO S TONS 


SUPPLIED THROUGH MERCHANTS AND FACTORS, 


iewows PISTONLESS STEAM ENGINE INDICATOR. 


Secured by Royal Letters Patent, No. 1278, 
Dated April 1st, 1878. 


ss srninc 








SOME ADVANTAGES; 


Having no piston it has no friction to overcome, and cannot 
be fouled by grit or silty steam. 4) 
Is more sensitive and reliable than a Piston Indicator, 


Can-easily be tested on a reliable test pump. 





SOLE MAKERS: 


ISAAC STOREY AND SONS, 


CATHEDRAL YARD, MANCHESTER: 
And at LITTLE PETER STREET. : 





Cc rate. ; ty , 
essrs. Farebrother, Ellis, 


CLARK, ond 
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INGHAM 
COMPANY. 


retin Nenr, oboe aimee 
Pee 


TUBES, &e. 
IRON “BOILER TUBES. 


CALEDONIAN TUBE COMPANY. 
© COATBRIDGE,N.B., 

* HAVING LARGE STOCKS, 
REPAIRS AND SHIPPING 
ORDER SUPPLIED VERY 
PROMBELY. 


| TsAac ronas & S0¥8, 


STEAM BOILERS 


{iain tete | 


and 
or opman Bs glass 
Is made af ihe 

Iso for Air- 

lands In 
js and Glands, 

Re < LINDSAY & Co,, 
Quay (West), Glasgow, 


fae, ale 


- ConbucreD BY PERRY F. NURSEY, CE. 
ieniaeataeie ee 


ER AND SO: 
NEWBURN 8 steel AROS NEWCASTLE: EOL TINE 


SPRINGS, HUNTERS, STREL CASTING 
FOR TOOL STEEL, FILES, Seeing 


GIN 
STEEL, STEEL, SIEMRNS STERL Ts BLOOMS & BARS 


, ESGHERICH'S GA GAS KILN, 


As described in Inon, April 16th; the 
only successful Gas Kiln for burning goods 
ofa delicate colour, facing bricks, fire bricks, 
pattery and china, &c., at a great saving in 

For particulars, apply to, 


HERMANN WEDEKIND, 
158, FENCHURCH HST 1 LONDON, E.c. 


SOCIRTY, oF ENGINEERS, 


The Fourth Ordinary Meet- 


this Society for the #80 will be 
Mian arniaicnet aes 
A Paper on * Re. papas 
of the Bridge,”’ » mama Sattry, will " 
be read od disteeed? ty 


Tho Chair will be taken at half+past seven 


o'clock, 
BARTHOLOMEW REED, Secretary. 
6, Woatmainster Chambers, 


tents.—‘“ Patent Law in. 


PLAIN Re al ‘W.?. THOMP.- 
col 18 Dileedl portions oR ral 


W, P..T SON 
‘ si NaN for the an ces 


i ‘of the subject ei ad 

we Seyeeeud ie the notice of Wha dag p> 
ee ST RON, 

Jost poblished, Third Edition, ato. cloth, price és, 

pons’ Grom fie eers’ and Con- 

wa akacre ne D HOOK oF 


WORK. AND vee <Foke MA TIaAL 
GINKERS™ 


i Miechinery : Market.” —A 


ineos I. Rvery~ 
one using Machinery, hee 


4 shoals erintereod In ia thacbion unery tn mara way 


Market,’ 
¥ post free, 6d. Publishers ‘and Proprietors 
a Wants, Sen. and Co, Darlington 


PATENT AGENT, 


Patents.—Mr. 4. C. Mewburn, 
Patents ined ets 3 es a Rovand, 


Opini. 
submitted. y elas arg rat 
ae to the costy post 





B. & S$, MASSEY, MANCH 
PATANT 
STEAM 
Received the onty Prize Medal, ‘Parts, 87h." 
60 to too 50 usually in Construction. © 


HASSE’S. PATENT Cea 
PO HAMMERS, 
Oe ahnaeer t A 
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the Gra a a 


Sour, wales 
NEWS, 
why a 


CARDIFF ‘TI V 
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Por further Particulars and Prices, apply to~ 


ye D. L. SELKIRK, 


CONSULTING MAKINE ENGINEKR AND SoRvEvon, 
9, LONDON STREET, LONDON, E.¢ 


BS SURO, IN SOS ; 
HEPBURN AND GALE, Users of this Kiln will effect a saving ‘ee ne 








VANNERS, it is the most economical in fuel an a outlay. 
LONG LANE: SOUTHWARK, LONDON shee 
ous MANUHACTUNR® OF Wwink-sHwN AND OTHRE 
shpatter ‘Machine. Bands. TO BE SEEN IN. OPERA 
‘LHATHK HOSE PIPES 
co ip magi Hide Laces, Strap Butts, 


Pee hy of Bun, kt 
Mined Cal Collieries, and may be had of 
"eae Hutt bears the following 


5p ese 
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PREVENTION » BETTER 





1 B TREASURE and CO, 
INVENTORS OF T1I® IMPROVED 


FIRE-POLISHED GAUGE GLASSES | wir recommends i Sipomace aig now puma o Sip 
woe CLOID, ROUTLEDGE & CO, 5, EAST INDI 


wa, 








LIVERPOOL. 








WHITTLE & son's 
PATENT GAS-OIL LAMP, 


oe othe on neem Agron Ironworks, 
sig evar Caiteries Iron ‘ vagina a a) 








Si woes a sai nd 
_ very brilliant fight 













yeary’ experience in manutacturing Machinery of thin ‘clans. By its action 


r ans ? the mould tablo the bricks are again powerfull 
ae rackig 
misma ear 
oe ea pene nec | 


ADLEY AND CRAVEN, 


2s thallad FOUNDRY, WAKEFIELD. 
of BRICK and TILE-MAKING MACHINERY, CLAY MILLS, 
ENGINES and MINING MACHINERY. 

Hy CHAMBERLAIN, BRICK WORKS, BARNSLEY. 


the advantages of tho semi«dry making, a 

























HH DEVON IRONWORKS, NEWTON ABBOT, 


Manufacturers of 






Lando eo 8 os 
HAM and MANCHESTER. 
ND EMERY WHEEL MAKE 


ee 


SCALA 1 1N. TO FOOT 
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AE le tle MAN 44%) = at 














R, 8. NEWALL @ & Co, 
SOLE PATENTERS OF UNI po Matar Wikht ROE: 
Reg to call attention to their superior made Tron 882 Steal kK 


for Colliory and Railway 
eit eT Seis inal Carats 
? vigetng supplied and wpurtonen to 
Seiereare Tpaiere cea = 
foncin, 
Maxuvactrony 
Lownon 
GLascow 


'C. RUSSELL & CO., 
2, TALBOT COURT, GRACECHURCH 8T,, 
LONDON, 


Qurymge |B45, 


Descriptive Lists of 
iptv. Lint of on ceahontion 

















Ss. E. NORRIS & GO., 
56, 57, 88, SHADWELL, LONDON, &. 
Manufacturers of 


LEATHER MACHINE 
BANDS. 


Exotnss Barkow for 
Portable Engines. 


Fire Kogines and Ships wits 

Pumps and Hydraulic Leather. 

MILL BAND & HOSE PLYE BUTTS, 
Indjaruodee M5, £2. 





PATENT LAUNCH BOILERS, 
With Cireular Fire-boxes, 
NO STAYS EN FIRE-BOX. 





J. BLAKE, 
BRIDGEWATER IRON WORKS, 


Prussia St., Yidham Road, Manchester. 
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win ct BY: akg and Son, Engineers, Iron 


paths frase, and Malleable fron founders, Vine Street, York Road ‘ 
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Lathe Carriers, Screw Stocks 
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BILLITER £0 ca ST. Cz. CLYDE SDAL 
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fe wim |LAP-WELDED IRON 


EEE Pid Dapeialien taaen wagine Iron Tubes, with Copper Ends brazed on, spe 
; SOLE AGENTS FOR LONDOD 
en gee? ¢hy JOHN C. ANDERSON, 114, E 


pred — BAKO 


secpercmsve:| ME STEEL COMPANY I oe 
ht Caeplatany be 1560, HOPE STREET, GI 


BICKFORD'S PATENT SAFETY FUSE RONMENT: 
ile imran aa STEEL RAILS, FORGINGS, fi hh 
mas BMEE RES St MERA BR: 
min Pais arcu - URIAH NICHOLS, - 














(Rllaorel fg aca 
“f! ~ BICKFORD, SMITH & CO., Ww CHE 
 TUCKINGMILL, CORNWALL, MA eee] 
ce ene WE awn MANUFACIURBR OF f 
2° ST. IRERN'S JUNCTION, LANCASHIRE PATENT VERTICAL, MULTITUBULAR, 
© © Waeurscruitend Axo ontoneat rarmerins oF aa 






Maite, _PATENT SAFETY FUSES, CROSS-TUBE BOILERS, 


epten suet fo teell the attention of te With or without Engines combined, 
pashen oye fg Themen fg & Co. MORTAR MILLS, 


Column of | Fixed or Portable for Steam or Horse-power, 
“ . “ 
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PILE DRIVERS, 


PUMPS, 
_ TORBAY AND Di DART PAINT CO, EARTH BORING 
~ , (LIMITED). MACHINES, 


pres 


at apy PATENT “DESID: 
“ae Se arr es dmgmatind . . FOR SMOKY CHIMNEYS, AND SW 
WOLSTON’S The Chimney Cap or Ventilator it Sw ing 


Y PAINTS. 
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THE SILICATE PAINT ¢ COMPANY, 


ce ere (roprietors,. a oB: . ORR & CO.}, 


_ NON-POISONOUS PAINTS ~ FOR ALL PURPOSES, 
“ CHARLTON WHITE, 3 dicta only for all White Pigments Hitherto in es 


SILICATE OIL PAINT and CHARLTON ENAMEL PAINT, 


UNEQUALLED AS PRESERVATIVES oF 


7 om 
Ais “EXPOSED IRONWORK OF EVERY DESCRIPTION. 


AND EXTENSIVELY USED AT HOME AND ABROAD ON 


Girders, Bridges, Iron Ships; Railway and Mining Plant, &c., &c. 
~~ QUALITY GUARANTEED. 5 CWT. CARRIAGE FREE. 
~ Marine Paints, Varnishes, Japans, Oil and all Painting Requisites. 
v FULL PARTICULARS ON APPLICATION TO THE OFFICES OF THE COMPANY, 


LONDON; LIVERPOOL, AND GLASGOW. 
Chief Office and Works, CHARLTON, LONDON, 8.E. 


THE HOWE WEIGHING MACHINES. 

















ADAPTED TO ALL STANDARDS. 
For all Commercial, Manufacturing, Railway, Mining, and Household Uses, &@,, &c., &¢, 
HICHEST AWARDS AT PARIS, 1878. 
OVER 600 SIZES AND STYLES, AND ALL 
GUARANTEED. 
CATALOGUE ON APPLICATION IN ANY LANGUAGE. 
FACTORY, RUTLAND, VERMONT, 
U.S.A. 























The synten m adopted by F. F- a truction secures great - 
Mand Co., in the Construc- r ancis. ength and = dor on Bae <Es 
tion of helt prea nised Co M together with protectio 
rugated Tron Boildings com- orton against fire, Iustrate i 
binesmany advantageswhich ad Co., Catalogues and Estimates 
no other form of building an . sent on application when 
can offer. At a minimum LIMITED, Purchasers should ore 
cost they provide every re- ESTABLISHED OVER. full Lae iculars of requi 
quired accommodation, while THIRTY YEARS, ments. 


wna IRONWORKS, LIVERPOOL. — LONDON OFFICE: T, DELAHAY STREET, ‘WESTMINSTER, 











EP. & W. BALDWIN, wave NEAR STOURPORT, 
i _ SHEET TRON. TIN PLATES. 


B >» 
a “aun " AND “SEVERN.” WH “WILDEN” “ UNICORN” q “ARLEY 9S “TOUR.” 
SHEETS, BUTTON IRON AND SHEET IRON, PICKLED, COLD ROLLED AND 
Continental AoEnts:—JOHN R. WHITLEY and CO., 8, Place Vendome, Paris, 


~—GAMERON WARD & CO, 
a ERCHANTS, ENGINEERS, CONTRACTORS, &c. 
AC p CHAMBERS, ST. STEPHEN'S, WESTMINSTER, LONDON. 


















————oOOOOOOOOOOO ne eee 
a N78 OBTAINED 1 AND nfo mage DESIGNS AND TRADE MARKS REGISTERED 
[Pes BES, &c. PREPARED. PATTERNS AND MODELS MADE, 
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DAVEY ‘PAXMAD 


STANDARD IRONWORKS, . COLCHES! | 
139, QUEEN =N VICTORIA. $1 TREET, E.c. Dee 
STRONGEST, BEST, SIMPLEST, MOST DURABLE, EFFICIENT Pi al 
ENGINES & ‘BOILER 3 
N THE MAR ie 


PRIZE MEDALS LONDON, PARIS, VIENNA, BRUSSELS, SWEDEN, PHILAD ELPHIA, 
ROYAL SOCIETY, AND MANY OTHERS. gute: 


"For Full Particulars, Prices, &0., Address DAVEY PAXMAN AND. 00. 
ALEXANDER SHANKS AND SON, 


DENS TRONWORKS, ARBROATH, 
AND 27, sats ad STREET, LONDON. 











ENGINES, 

STEAM CRANES, HOISTING ENGINES, 
DECK WINCHES, — 

a VERTICAL, CORNISH AND LANCASHIRE BOILERS, 


Horivontal and Vertical Engines and Boilers, Steam Cranes, Hoisting Engines, Deck Wi ches, a 
‘ 27, Leadenhall Street. Price List and full particulars sent ‘free. 


WHEATLEY KIRK, PRICE AND GOULTY, ENGINEERS, ALBERT SQUARE, MANCE 
SOLE AGENTS FOR MANCHESTER AND DISTRICT. 














| Proprietors of sles 2 Patent Rights, and Manufacturers of Patent i tere Rotled Leon 
‘ Vuteh P , Oheqnorodt ee oa oe oth rpoat Wore, 
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Have always at low tho and Book free on 
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"PARIS EXHIBITION, 1878. . GRAND P PRIX, GO GOLD AND SILVER MEDALS AND | 


JOHN BROWN AND ae" Es 











ATLAS WORKS, SHEFFIELD. 


_ ARMOUR-PLATES, IRON AND STEEL PLATES, 


PLATES FLANGED BY MACHINERY. 

TYRES, AXLES, RAILS, STEEL PROPELLER BLADES, FOR 
PATENT DEAD WEIGHT SAFETY VALVES. PAPER-CENTRE RAIL’ 

SPRINGS, BUFFERS ma a 
BESSEMER, SIEMENS’, CRUCIBLE AND ALL KINDS OF STEEL. : 


CHIEF OFFICES—SHEFFIELD. 


Sa 













ks | ata cost of over $24,000,000. 


ing | John's'to St, George's Bay. 


4 , and > , Saiki, | 

5 of the line from Tokio 

now under consideration. yeieideg 

‘ has recently been 
‘pra = 

“years. It is 


be completed ‘within 
true that Japan is not : 

xhaustible exchequer, and that furnishes 
the greater part of the capital for the 
f ippanane tailway system, But if the country is 

cient * eens wgpavens has extensive 9) 
sources and a very large population, composed o 
those who are fully alive tathoic own interests, and 
veil ee of the importance of railway communi- 
cal 


Turning to our Australian colonies we find am 
room for talinpy extension in the future, In Vien 
toria, there are only 1112 miles of railway yet con- 
structed, but this very inadequate mileage is now 
being increased. In Queensland, the central line is 
' being extendedfor 1yo'miles westward from its present 
terminus, and in New South Wales, where, only 600 
miles of line have yet been constructed, a ir 2i7 
miles are now in’ course of construction, while it is 
anticipated that the extension projected 1 ay and 
Wentworth will eventually be connected a line 
‘to Adelaide, A new line from Port Darwin to Pine 
Crevk, a distance of 132 miles, is being promoted by 
the Australian Government, and in Western Australia 
the New Eastern Railway, now in coursé of con- 
struction, is only the beginning of a general system 
that will connect the castern agricultural districts 
with the city of Perth, R 
It is, however, in America, the land of all that 
‘is extensive and progressive in construction, where 
railways have been sown broad-cast, and where 
further mighty extensions are still being deve. 
dd. At ithe commencement of last year the 
lways of the United States measured 81,841 
miles, of which 29,000 miles had been made during 
the ious five years, At the close of that year, 
eceosing to an American authority, a greater 
length of new track Wad been laid in the United 
States than during the corresponding period of any 
since 1873. And that which is already done may 
considered as only afraction of the work actually de- 
cided on, The Texas and Pacific Company have 
-| unde the completion of the road from Fort 
‘orth to the Pacific coast, a distance of 1200 miles, 
The Kansas Railway 
Company are constructing 665 miles of new line; the 
Northern Pacific, 400 miles ; and the Central, 
Kastern, and Southern lines have extensions in hand 
that will represent during the next twelve months an 
a te outlay of at least twenty millions sterling. 
Mibgoher, at the present time, there are about 15,000 
miles of new railway surveyed and under construc- 
tion in the United States—a mileage almost equal to 
the whole railway system of Russia, more than double 
that of Italy, and only about 2000 miles short of that 
of Great Britain, Not only in the United States is 
the development of railways being vigorously pushed 
on, for Canada has fairly launched the Canadian 
Pacific Railway, which will extend from the province of 
Ontario to the Pacific, a distance ofabout 2000 miles. 
¢ Legislative Assembly of Newfoundland is more- 
over promoting a line across the island from St, 
: establishment oe: a 
corresponding service of steamers connecting the 
island with the mainland on the other side, would 
enable the Atiantie'trade to be landed at and des- 
‘patched from a point of North America nearly 1000 
miles nearer to Europe than New York. Finally 
with regard to Brazil, there are only about 1800 miles 
of new railway in operation, but that mileage is now 
being increased by lines in construction, whilst 
further extensions are in contemplation. 
It will thus be scen that there is a wide field for 


4 
n 


ree 
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enterprise nearly all over the world, and a lar, 
market for the candies tonciees in the cbaatre 


tion of railways, especially iron and steel, althou, 
these will net be all asked tor from us, But before Hf 
the work involved can be carried out, or even entered 
upon, provision will have to be made for a very large 


| amount of al. There are altogether about 
65,000 miles of new lines either in course of con- 
struction, or in contemplation, and putting the ex- 


re at £10,000 per mile of line open we have a | 


capital of somethi: 
But this will not 
railways: 


650 millions to be ‘ided. 
be, Fequved at pieook 3 as 


to be an improyin; 
pe little doubt that when 
lected i 


é, el . 3a. and 
har noo ts d. per ton less, Several 
lucti 





J bes gies 


ons in their quotations, but without | re 

the demand. There is nothing doing yond ! 
ea Fina ae ro. na being 
replace old ones, 
worked off. The shipbuilding trade is. 
again, orders for six large steamers, to be built 
entirely of steel, having been received 

weck, and more areexpected, The e 

ironfounding branches are fairly well 

Tuesday, in the Middlesborough, as in the ¢ 

market, prices hegan to rally, and advanced 1s, 6d, 
per ton. Many makers, however, refuse to * 
with their iron under o. Forge con -| 
to fetch a comparatively high price, the ; 
being still below the demand, Finished iron 

rally is looking up. In other ts 

is a fair amount of Peaiewon doing all over the 

land district. Quietness is the rule in the N: 

market, but production continues as active 
throughout the district of which it is the ess 
centre. While the speculators there, as elsew “ 
have been getting their fingers burnt, there is a 
universal feeling that the market will steady itself 
before long,~the works continue to produce their 
usual output, and makers refuse to lower their rates. 
There has been a slight reduction in the prices of 
manufactured to theadvantage of the shipbuilders, who 
are receiving large deliveries of material, Foundries 
and forges are, as a rule, well employed, and 

works are for the most part busy. The reports fro 
Durham are to much the same effect, red, 
uniform condition of the leading branches all over 
country is somewhat remarkable, nidi 
the serious reduction ia price makers continue as 
busily engaged as ever, in steel as well as iron, The 
slackening of the demand ts very apparent inthehema- 
tite districts of the north-west, where no impr 

is expected during the present season 1 

the extent to which makers are sold forward, pro~ 
duction goes on as actively as ever, and several new ~ 
furnaces are being put in blast. ere has been a 
very marked growth in the finished-iron trade 

district during the past half-year, notwith 

the increased use of steel. ssemer qualities 
iron are being disposed of in some ices under 
fa Per ton, a great fall from “the rates current only . 
three months ago, when the same dese: \ 
scarcely be had for £6 10s, Steel-makers continue 
busily employed on old orders, few new coming in, 
Shipbuilders, engineers and founders are ‘also 
actively engaged, There was rather a better 

in the Manchester market on Tuesday, as com 

with the previous week, but prices o! iron 
experienced a further ang 4 il, ~The 

trade is dull and inactive, but the forge 

of the district are busily employed, as aré also 
machinists and boiler-makers generally, Th 

little change in South Yorkshire ; but a more hy 

ful feeling is reported from Sheflield, though 
market is exceedingly unsteady, there is a 

upward movement i prices, and foreign irony are 
very firm. Steadiness chavecieriees all branches of 
the iron trade in the West Yorkshire district, and 
the moderate activity for some time existi 
me to continue for some time, The Birm ] 
ocal iron trade is described as inanimate; but most 
,of the best firms in the wrought-iron ‘ : 
on orders obtained early in the year. 
‘industries of the West Riding are pretty 

the Sheffield local industries appear 

very large shipping orders for cutlery 

received, while the file 

satisfactory condition, There is some imp 

noticeable in the Birmingham hardware n 

tures, as well as a brighter outlook in the | 
euteies of sg ante The 

shows little rovement ; indeed, 

mand for house-coal is falling off, tha 

that for coke also. 
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BANNER'S VENTILATION, 
N a former article on Mr. &, G, 
of sanitation, * we dealt with its . 

sewersand house draina, for preve 
tion of sewer-gas. We ps 
present occasion to confine 
tilation of rooms, houses and 

tution of fresh air for 





it 


one 


i »position of the actuating and the induced 

, 48 shown by the diagram section at fig 5. 

ec band ad ae “a bt a 
through the ims 1 and 2, sli iy enlar, 

at their outer ends, and induces a poo up the 


shaft, so as to pass outat B. The rain — wn 
ata, and outlet at J, c being a screw cap for closing 


»| the tubular oil reservoir in which the spindle works, 


be 

en | revolving cowls. 
| of the a ’ 

} divection 


. | which add to the oft 


umber | viz., the introducing of fresh air into a place to be 
7 f c -_ Instead of the ordinary 


| sists of a shaft terminating 


| on either one or two of the si 


‘and @the joint guard. Fig. 6 shows a complete 


section of the same arrangement with a cone and 


burner uriderneath for increasing the effect, as 
will be referred to below. A somewhat different ar- 
Be ent without drums, but embodying the same 
principle, is given in-section at fig. 7 ; and fig. 8 shows 
u further modification. The mouth is covered with 
wire network, and the outlet end is turned down, so 
as to prevent a down-draught when, through the 
wind very suddenly changing its direction, the cowl 
sometimes does not turn round as rapidly. 
The oil-reservyoir above-mentioned is arranged so 
as to lubricate the spindle for several years, without 
ae eee ; and the cowls are so carefully 
a , that-an instance has rarely been known, 
out of the nearly 5000 that are in operation, of a cowl 
becoming Set fast, In order, however, to meet the 
views of some architects, who will have no movable 
cowls, the inventor has devised some fixed ventila- 
tors both for the exhaustion of foul air and the intro- 


} duction of fresh. Fig. 9 shows ahalf elevation and half 


section of a fixed exhaust ventilator with concentric 
tubes, exercising the same effect as the drums in the 
= vee ‘entering: at-one or moe 
ardly-inclined apertures nearest to the 
m which it hoes, induces an upward 
current through the shaft. Fig. 10 shows, in half 
elevation and section, a modification of this arrange- 
ment, provided with a fen, By and conical cap to 
prevent down-draughts and the descent of rain, the 
v reas air passing ra through Secs iporne pert fe 
@ tube. cap. ¢ lower wind inlets, 
ys arom owe above, also it of 
. very simple form of exhaust 
wer is required, con- 
qn a spear head with tri- 
ns . It Rn iz: The 
tion it may blow, ry 
fi ides, and, by eaeee 
flected, causes a partial vacuum in the apertures, 
thus inducing a current the shaft. The same 
effect is also produced afts terminating in any 
_ of the sections shown in figs. 13 to 18, 
~ We now come to the inverse action to the above, 


the escape of water. 
ventilator, where no. 


angular section, 5 
wind, from whatever 


iow veloc and me beleve 
low veloc! 
Billie 8 juare, EC is vaoner Pa Ne ey, ati 
» EC. in nee of 1a 
interested in the subject. : 4" ss 
Fig. 21 shows a section of a room or hall providk 
with both inlet and exhaust ventilators of the forms 
already described. That in the centre is the fixed 
exhaust ventilator, with conical cap shown in det 
at fig, 10. It. draws off the vitiated air 
upper part of the room by means of the” 
telescopic arrangement, which can be shifted Ii 
gaselier to whatever height may be found 
effective. The central (waa ow f ener ‘serves. 
cither as an inlet or. an outlet, on putting’ it into com« 
munication, by means of the valves shown, with the — 
fixed inlet ventilator on 'the left, or the revolving: 
exhaust cowl on the right. As a means of merély 
affording passage for an nt, while at 
same fime preventing down-draugh te valves. 
arranged in a manner contrary that us 
adopted ; that is to say, they ag hung so as 
remain open while in bg it hormal state, as shown in 
section and elevation at fig. 22, bat ready to close 
on any down t occurring. The gas arrange. 
ment shown in fig. 6 is for pi a supplement 
to the action of the exhaust ventilator, to be pat: 
such times as more ae y ventilation is } 
thancan be effected by the wind for the time ray 
as, for instance, during a crowded meeting in’ ‘ 
dog days, when the wad may be expected to hava 
but aye An argand burner heats a metal — 
cone fixed within the ‘shaft, which so 
rarefies the air passing upwards ugh and around 
it, as of itself to determine a arenes rard el 
from below, even though the win ‘tet very litle. 
power, The gas, by heating the metal cone, which 
earls Sa toes pale tent oak eae 
‘8 far more would do ifacting upon: 
hag; * does oe : _ alone. i pe 
r. Banner ately given an account of one of. 
the buildings that he as successfull ted, 
viz., the Council Chamber of the Guildhall? 
will, therefore, select as an illustration another no 
less successful application of the system, I ’ 
Ralli Brothers, one of the largest mercantile firms in’ 
the ci have offices in Finsbury Circus, the at ‘ 
phere in which, before the adoption of Ba 
ventilation, became almost unbearable toward 
ing, owing to the many gas-burners and the co 
uent heat and stagnation of the air; in , al 
four out of the forty employés were p awa 
on sick leave. Now, however, all this is changed, 
clerks are rarely absent he in illness, and 
atmosphere is at all times admitted to be eve 
that can be desired. Vertical tubes, in the fo 
pilastérs, about 6 feet high, disposed about 
offices against the walls, introduce fresh air 
the outside of the building, in such a way th: 
is uniformly diffused without creating a di 
The vitiated air is taken off ffom the upper 
of the rooms, through gratings near the ceiling 
means of exhaust cowls mounted on the top o! 
shafts, which consist of zinc pie ‘ 
the walls at the back of the building. 
ment of valves shown at fig. 2a. has 
and the action of the cowls is supple 
required, by the fe 
ment shown at fig, 6. The vertical inte: 
provided with valves. so that the amount of fires 
admitted may be reaultt according to the) 
ments. As both inlets and outlets are di 
various points, the whole body of air is 
Seopa and imperceptibly without any. 
ing noticed, sist i 
Besides mg! country mansions, the Banner sy: 
of ventilation has been carried out in aed 
iddlesex, 
pe room 


and Thatched House Clubs; and, in fact, 
of three thousand ed and private buile 
United Kingdom, We are informed that tt 
of the system is perfect when it has be 
carried out on the principles Ja 
inventor. : 


: 
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THE “RCLIPSE” MEAT-CUTTING 
° MACHINE. 

T may interest our readers to Know that the days 
; old noisy meat-chepping machine, im- 
ised by poor Tom Hood in his “ Sausage 
s Ghost,” are more or less numbered, At 
least, so should say in view of the silent meat- 
‘ we illustrate herewith. It will be seen 
the meat is cut in a metal bowl, turned inside to 
two semi-circles, in shape resembling the curve of a 
"shorn, @ bowl revolves horizontally and the 
co : ee at right angles to it, the knives 
on spindles being set as close to the pan as 
; ¢ ing the meat in the downward stroke 
by an upwatd cut, through fixed inverted 

on the cover. These inverted cutters bein. 

the meat to fall into the bow! whic 
‘would otherwise be carried through, provision being 
ide on the most convenient side of the cover to 
machine or to take out the meat while the 
machine is in action. The special recommendations 
pba tattis are that it cuts more thoroughly 
er than any other machine, thus preserving 

the fibre of the meat and leaving no stringy 
% ; it is a perfect self-mixer, and that 
ailent in its action ag compared with the 

) machine, I is of simple construction, 
and. g.80 few working parts the cost of repairs 
is estimated to be very small. Vibration is reduced 
toa eye "5 and no. expensive foundations are 
. Itisreasonable to assume that accidents 
will be far less likely to occur to users of these 
a i than with any others, there es Weg 
eee hy a Knife carriages, or blocks, 
failing ich so many accidents have 

that which is said to have 

the unfortiinate Mr. Brain in the poem 
te. To complete this list of advan- 
may a eres waste is prevented by an 
ton of the cover, consisting of 

; which can be withdrawn and. re-place 
be ‘the machine is in motion, The machine was 
recently to a severe test in the presence of a 
umber of those interested in the trade which it i» 
to benefit, the results being thoroughly 
Y, although the conditions of work were 


—_—-——_—— en a eens 
THE “DUPLEX” CHAFF-CUTTER AND 
OAT MILL. 


Hk accompanying engraving represents a new 
combination implement which has just been 
brought out by Messrs, Hunt and Tawell, of the 
Atlas Works, Earls Colne, Essex. It is -a chaff. 
cutter and oat mill in one, and is desi: to meet 
the requirements of those who may keep two or 
three horses, and who have but little oe at their 
disposal, ‘To such it will prove valuable, as it com- 
bines in one compact machine the two most essential 
requirements of the stable. The Chaff-Cutter has a 
rising mouth 8} by 3 inches and will ent about 2 





sb ae which is well known ; 
cious hopper, and will crush 


‘of oats pet hour. gearin 
Saatieon, cover, 


Usual manner, and yond 
wheel aoe: Font see ‘awell 





MARVELLOUS ARTILLERY, 


eet Sosipriacos have often, been drawa with 
A to the greater a uman ingenu 

to implements. of rfc oa than to uetrarmene 

f 1 to benefit mankind ; but these have, up 

po eg time at least, been hardly just, for 

there invention in the art of war that equals 

iin. , not to speak of those machines 

ployed ie ie bmg nog ego trades eh 

work much an the ral 

wed neither talk nor strike. gpa 

it Bs 9 of aa cal ny go ag St. movies 

one Dr. M‘Lean, inthe quack or n 

medicine line, icone roe years lahtase Gade the 

Sperositcre of $100,000, constructed several pieces 


artillery which, but for the fact that he has at the |) 


time invented ir supoeine movable forts and 
‘batteries, would have madg war in the 
ssible. Compared with the first pic pt 

of, the hollowed-out tree trunks with whic 
at rebel swept the angelic lines, Dr. M‘Lean's 
cettainly show a wonderful advance, His 


> Iveriser fires 1200 shots a minute, and the Lady | 


’ 2000 in the same brief interval. “The 
re feature of these guns," says the /Zerald 
correspondent, ‘is that the magazines are located on 
either side of the deadly tubes, so that the supply of 
cha /is eontinuous. The gunner has simply to 
) jak mony og Appliances Be the oe 
any. vi , and it is so arrange 
that the entire gun ph mm whirled about on its ae 
f turning a small and easily moved crank. 
‘he largest gun, and that which attracted the most 
‘attention, was the Annihilator. This is the first 
ng gun ever made. It illustrates the 
le of the lever, and the inventor says it is, 
" doubt, the most exfraordinary piece of ord- 
| nance ever invented. It has twelve enormous maga- 
zines, lop ht charges each, and, therefore, 120 
i can be delivered in rapid succession. It 
has a bore of two inches in diameter, and around the 
‘barrel are ered the twelye magazines, The 
barrel has a rifled bore 70 inches Jong. and screws 
into the breech. The magazines have the excellence 
that they ie be charged as easily when on the gun 
as when when, in moderate use the charges 
‘in the magazines can be held in emearne: for emer 
a great is competent row shot, 
pie Fae pe, onic from one to the other at 
-the will of the gunner. The idea involved in the con- 
is to be carried into other and larger guns, 
in the Hercules, which will be a roo-ton 
i will be principally employed in throw- 
ig huge ile torpedoes. ‘These bolts are from 
17 feet in length, gl ar weigh from 1200 to 
Ib., carry 190 Ib, of electric powder, The 
scale of the inventor is to range from a pistol, worked 
effective plan, to a gun larger than 
The a 360-shot per minute 
at a target, and twelve holes, all in a 
ed ‘it.”’ The Doctor has 


nany Yankee has yet 
expert at that game above all 
they be, 


| THE INSTITUTION OF MECHANICAL 
cw ENGINEE 


ile. The book- 


it, and a lock mut sci 


from the inside ; this filling piece is 
hes ahs ey op ce th pe 
a 









- « f oh art A 


IRON. 


was from 32 to §1 tons, Mr. Robinson inquired whether 
all the peat had were subjected to tensile strains. Mr. 
Anderson replied in the aflirmative. He confessed his own 
impression, derived from’ exporience many years Ayo, was 
that steel conti. ging oe many Ee eons mt sod pane pen bel 
cast iron in regard to brittleness. ev A: Tar eal 
improvements were made in the casting of ae f and there- prc Bn i me Late age 
fore he had no a) oat the a en sere gett on outp Y 7 : 
rfectly right. Referring to le stecl, Mr. A, ct increase year, when , pt ; 
Bid thet in Sheffield, ee steel proved too brittle to examinations are to be held on pd ig of th oe 
worked, it was simpl ae pod ae monet ts te / 
similarly favourable conditions. The great difference | of which time it was found to be soft enoug! - 
pele rt tramway, as com ad ith a railway, se. At the close of the discussion a vote of thanks to 
might be in some measure due to the build of the cars, in- hte Anderson for his communication was passed. 
asmach as they had a very short wheel-base and considerable A paper was then read by Mr. Henry Davey, of Leeds, 
weight at either end. Engines for tramways, | on water-pressure engines for mining purposes. After 
the earlier ones, bad also been made usually with | considering the difficulties of collecting and storing such a 

a short wheel-base, but latterly they had been fitted with a | variable quantity of water as the rainfall generally and 
of small trailing wheels, and with very good results. | obwerving that it was aly in very exceptional cases that 

some “modification in this direction would take | the rainfall from elevated lands could be made available for 
in the wheel-base of the cars, and a decreased resis- | power, the author went on to describe in detail two engines, i 
to traction would then probably be observed. The | which he observed, although of very limited application, Ce 1 
author thus brought finally into view what, among the | presented several points of interest, particularly as, in the aj een ae — at anny: 
and objections admitted or supposed to exist in | application of water-power, engineers were olten called | Siemens, proprictor rell-know! 
tramways, was the t of all namely the necessity of | upon to devise special means in order to meet special | in Dresden, has i 
having 0 level with the surface of the road. | contingencies, The question of applying hydraulic power which the heat from the 
The exigencies of the highway, however, rondered this con- | economically to varying resistances had received consider- communicated to the air’ 
dition an absolute necessity, and all their energies must be | able attention. A very clever and ingenious device, that | 84s. In this way, with 
devoted to minimising the inconveniences which it inevitably | of automatically altering the stroke by means of a resistance considerably greater 
entailed, overnor, had been recently described in a paper before that | has various forms, of wh 
The reading of the paper was followed by a general | institution, There were other methods which readily sample :—Exteriorly, the 
discussion, in which Mr, R. C. Rapier advocated a tram- i nnd themselves, such as levers saving shifting | the end of a columu 1 
rail of sufficient width to allow a horse to plant the whole | fulcrams, and similar devices; but the author had never | consists of three The i ; 
ofiteshoe upon it, so that it might Bor slip. He also en aay eich spachianiset suet practlonl fee 4 eneral ee = ube aie the top, and belo 

inary vehicles wore grooves | application. p engine, which was fu eset in ‘ 

observed that the wheels of ordinary g pp ip engi y reaneanfin rod pM ces 


the stone pitching, and hence another necessity for | this paper, might be provided with a lever having a shifting catering air, «hich jeomas in at thé! 
roducts of the flame, which, risin 






















nevet be 

railw, se tee cheat make a eosian of 
on the New Cross tramways, using a dynamo- 

meter to-register the resistance to traction; and on a level 

and straight road gel. ares condition, and nader favourable 

elroumstances, the nce was as much as 18-2 Ib, per 

about three times the force necessary on a railway 
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rails, so that vehicles of any gauge might con- | fulcrum, between the power-cylinder and the pump; but 
veniently run on them, He consid that the success of | the economy so gained beyond that effected by the loose 
the steam-traction had been seriously retarded by imperfec- | liner and change of piston, would not compensate for the h All 
so ste pak way, Mr, Arthur Paget did not | extra complication, In rotary engines having fly-wheels, 
agree with Mr, Rapier as to a broader rail preventing | the admission valves of the power cylinders might be made 
 mekgpohan yy we He thought that on a fine day, when the | to close at varying points in the stroke by means of known 
iron was ht, it would be more slippery than ice. | mechanisms; and if the ends of the cylinders were 
to the relative merits of the various systems of | vided with vacaum valves opening inwards, from pipes 
tramway desoribed by the author, Mr. Lynde, of Man- ipa inko-a wacten water cistern, the speed of the engine 
phester, said Barker's system was the best he had yet seen; | might be kept constant, while the supply of pressure-water 
and Mr. John Robinson, president of the institution, | was varied to meet the varying resistances to which the 
his belief that that system met the generat requre | engine might be applied. The cylinder would be partly 
— ofthe public. Referring to the use of steam on the | filled from the pressure pipe, and then the Rommsiatilg ee 

tramways, he observed that the rails there were bad, | would be automatically filled from the waste tank. By the 
and the use of steam was consequently attended with bad | use of three dowble-acting cylinders working on one crank. 
results, Mr. T..R. Crampton said it would be casy enough | shaft, the portion ofthe stroke during which the pressure-water 
to construct a locomotive to do the work if a sufliciently | would be admitted might be considerably varied without 
stable roadway were provided. Mr, Lister Holt observed | causing a great fluctuation in the velocity of the drivin 
that the want of success of steam tramways in Paris was, | column, Notwithstanding the great progress which ha’ 
as Mr. Robinson had stated, solely due to the faully rails, | been made in the employment of water-pressure engines, 
which were far too narrow at the base for thelr height. | the author was of opinion that there was a wide field still 
While a; thateMr, Barker's was a very good system | open for further application, and for the exercise of ingenuity 
indeed, ferred Mr, Giowan's system to it, and was | in the perfecting of details and in securing greater efficiency. 
inclined to think that Mr, Winby's was better than cither. | It was mainly with a view of directing attention to a power 
Mr, J. Head advocated the use of iron alone forthe per- | which was somewhat negletted in this age of steam that he 
woe Me tramways, Mr. Price Williams looked | had been prompted to bring forward this subject for discus. 
tothe advent of locomotives on tramways, the only | sion. After a short discussion, in which the advantages of 
he considered, was that of cost. The President | hydraulic power were discussed, and Mr. Dayey's designs diaphote, 
a similar opinion, observing that a light locomo- | criticised, a vote of thanks was accorded to the author for r 
ace eat rag was infinitely less destrac- | placing before the Institution the valuable results of his , 
tive to the way than the heavily laden vans which, from the | practice inthe class of engines with which he has specially | mirrors ’ 

of traffic, were conatantly crossing and recrossing | identilied himself, { am 
at various angles, Hie advocated a rail having « The last paper read was on electric lighting, by Dr. Hop- | very seasitive to light 

groove, After some remarks from Mr. Larson in | kinson, F.RS. Referring to a former communication on | built up of a number of small plates, 
# vote of thanks was accorded to him for his paper, this subject, in April, 1879, theauthor mentioned that other | couples are connected by mer ye 
Rext paper read was by Mr. William Anderson, of | observers had published the results of experiments similar to | mirror is placed in a camera, ; 
Erith; it some remarks on Chernoll’s papers on | those described by him, He therefore now exhibited some oe of any desired object. - The 
steel. M.. has been for some years assistant | of those results reduced to the form he had adopted—viz.,a | light and form, falling on the plates: 
the Abouchoff Steel Works near St. Peters- | curve such as that shown in the “ Proceedings’ of the In- 4 
) before he was raised to that position, he was | stitution for 1879, and reproduced with slight alterations, 
more particularly connected with the forge, the Bessemer | Upon the brightness of the electric arc he remarked that the 
and other tions of that establishment. He | light itself being different in colour from that of a standard 
which Mr. Anderson has trans- | candle, the statement without qualification that a certain 

‘and has had printed for the benefit of those interested { electric lamp or machine gave the light of a specified num- 
the waljet oS iron and steel, Those papers formed | ber of candles was wanting in definite , and he 























































































































yof Mr. Anderson's remarks, which constituted | farther pointed out that the omission of rays from t 
abstract of their contents, with a running com | carbons and by ; 
— vated Po i Ser arc was by no means the same in all directions ; 
commenting upon Chernoft’s per, which was 
steel ingots, waa to show the ditec- 














and thus if the measure be made in a horizontal direction, a 
very little obliquity in the crater of the positive carbon would 
throw the light much more to one side than the other, 
cousing great discordance in the results obtained. He 
pointed out that the success of burning more than one re- 
gulating lamp in series ex ery ted on the use in the regulator 
of an electro-magnet, excited by « highsresistance wire con- 
necting the two opposed carbons, force of that mag- 
net would depend upon the difference of potential in the 
arc, instead of depending, as in the ordinary lamp, upon the 
current passing, Such a shunt magnet bad been employed 
mm 8 variety of ways. The author had -arran it as an 
attachment to an ordinary regulator; the shunt magnet 
actuated a key, which short-circuited the m the 
lamp when the carbons were too far 80 caused 
them to close, In 
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PROGRESS ON THE West Coast.—The Moss Bay 
effort to enable them 
put orders ont which are coming in largely, and both iron 
and steel works are busily employed, and the erection of the 
new furnace is being pushed towards completion, ‘The new 
engine-house and furnace being erected by Messrs. Kirk 
Brothers, arenearly completed. “The brisk trade, which for 
some time past had been experienced at the West Cumber- 
land Works, is fully maintained, Under the management 
of Mr, Harrison these works have gradually undergone a 
complete change, ‘The furnaces and stoves have been 
reuewed and given place to structures erected on the latest 
improvements. Everything that science and experience 
could suggest for an increased output has been done. A 
commencement has been made with the manufacture of 
laces for steel ship and boiler plates, Goods orders are 
in hand, the mills Sehiria good working order, Founda. 
tions for a third furnace are being put down at the Lowther 
Works ; the rest of the furnaces are all in blast, the works 
are in full operation. At the works of the Workington 
Hematite Iron Company two more furnaces are being got 
ready with all possible —-* for putting in blast. The 
two furnaces at present in blast are not sufficient to meet 
uirements, The railway companies in this district are 
considering the advisability of running night mineral trains 
to keep the traffic from accumulating. 

Tur Discovery or Coat, IN STAFFORDSHIKK,—The 
finding of thick coal at the Hamstead sinking», near Wal- 
sal}, during the past week has occasioned much interest in 
South Staffordshire. The seam which has been gone through 
is seven yards thick, and is the same as that which has 
abounded in the Earl of Dudley's and other vast mineral 
estates of the Black Country, and is known as the old South 
Staffordshire thick coaf. All the leading mining engineers 
of the district havé examined samples of coal taken out of 
the shaft, and they pronounce it to be of great value both 
for domestic use and ironmaking Pepoms. It is the 
superior quality of thick coal over all other seams in the 
kingdom that has contributed so much to the industries of 
South Staffordshire and adjoining districts, Iaving proved 
the thick coal at a depth of over 600 yards, the company 
now propose to continue the sinking operations to prove the 
heather coal, new mine ironstone, and other measures, 
which saually lie below the thick coal, and while the second 
shaft is being sunk for the development of the estate 
headings will be driven out from the thick coal with the 
view of working it. The estate is over 500 acres in extent, 
and is about two miles from any of the great faults, and con- 
sequently there is little likelihood of any disturbance being 
found in the thick coal such as usually occurs in the vicinity 
of the faults, The company have running through their 
estate the South Staffordshire branch of the London and 
North-Western Railway, the Tame Canal, and the main 
{turnpike road between Walsall and Birmingham. 

North Srarroxpsiim Insrirvrk OF MINING AND 
MECHANICAL EnGryrenrs,—A mecting of this Institute, 
under the presidency of Mr. W, T, Craig, M.-P. for North 
Staffordshire, was held at Stoke-on-Trent on Monday, April 
26th, when an interesting paper on Explosives and the Mines 
Regulation Act, 1872, was read by Mr. J, G. Bakewell. The 
author urged that the Act assumed that the accidents 
hitherto inseparable from mining were’ preventible by the 
mining engineer, and most unfairly proceeded to make him 
personally responsible for the whole of them. Two things 
were much necded—first, a light which should be absolute! 
safe ; and second, an explosive for Saag pepents which 
would yield no flame. The impossibility of producing the 
latter ought to he demonstrated by the State before blasting 
was prohibited, because ten’ f of the best mines in the king- 
dom could not’ be worked without blasting. Mining 
engineers were justified in complaining that the existing list 
contained provisions which could not be carried out, 
such as those which related to ventilation and timbering. 
The words ‘‘as far as practicable ought to be inserted. 
Then the provision for making owner, agent and manager 
all responsible was un-English. The responsibility ought 
to rest on the certificated manager, As one manager could 
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-| not undertake the daily supervision and control of large 


collieries, underlookers ought to be certificated officials. 
Government inspectors should be required to report the 
result of their inspections of mines to the Home Office and 
the responsible manager, and riot merely be wise after an 
accident, Differences of opinion as to management prior to 
an accident should be referred for investigation to a 
competent tribunal duly oP ointed. A committee was 
appointed to consider the su eet of the paper, and prepare 
resolutions for consideration at the next meeting, with the 
view to their being laid before the Home Secretery, 








RAILWAYS & TRAMWAYS. 


THE SOUTH YORKSHIRE MINERS AND 
THE TONNAGE RATES. 


REAT efforts are just now being put forth by the 

South Yorkshire miners and some of the representa- 
tive coalowners to obtain a oe Je Commission for the pur- 
pose of inquiring into the rate o! 
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© andthe Coalowners’ Association (the fuaie ot 
whom paid half the expenses of green og it was re 
jected. It will also be pointed out that so long ago as 18 
an indignation meeting was held in Sheffield, on t! 3 
of the rates and the facilities afforded to the district, and 
although certain improvements were ag ea 
not been carried out, and the ‘trade of the district ismow 
rapidly declining in consequence, Unable to move the diree- 
tors of the several lines which monopolise the district traffic, 
the promoters contend that they havea right to invoke the 
aid of public opinion and petitioning the House of Parlia- 
ment to grant a Royal Commission of . The three 
great companies with which they have to contend are the 
Manchester, Sheffield and Lincolnshire, the Great Northen 
and the North-Eastern, It is stated that an agreement is in 
existence which enables the Great Northern Company to 
receive the Durham coal from the North-Eastern - 
way Company at York and carry it to London at the rate 
of os, 3d. per ton, a distance of 259 miles; whilst the 
rate from South Yorkshire, via the Great Northern, 
a distance of 161 miles 8s. 3d. per ton; thas Durham 
coal is carried 88 miles, for ts, ton For 
some gears there was a differential rate of 8d. per ton 
between South Yorkshire and Derbysbire, Staveley bein, 
considered the centre of the district, This has been 
aside, and there is now a difference from some of the bye 
in the Derbyshire and Nottinghamshire coalfieldy of as 
much as ts. rd, to ts, 2d, per ton in favour phones. nem 
thus preventing Yorkshire coalowners from competing in 
the London market, The difference in the rates, to say 
nothing of the competition of seaborne coal, ix highly 
detrimental, The promoters of the petition will, however, 
not rely on the London rates alone, but will doubtless point 
out the injustice of the rates with regard to Hull and other 
laces. Up to about the middle of last year the rate from 
South Yorkshire to Hull was 3s. 1d. as against 28, 3d, from 
Normanton, which is only some fourteen miles nearer Hull. 
Arrangements are said to exist by which the Manchester, 
Sheffield and Lincolnshire Ratlway Company ¢ thesame 
rates yh pa onegy instance is given with : 
to the timber trade, which, owing to an agreement, 
from the port of Hull and carried from Sunderland as 
lower tariff. The company having the charge of the district 
are sald to be demanding three farthings per ton per 
for carrying South Yorkshire coal to Mull, whilst it carries 
coal from its own coalfields at Hartlepool at a much lower 
rate. The importance of the subject cannot scarcely be 
overrated seeing that upwards of 70,000,000 tans of coal 
alone pass over the various lines in the United Kingdom 
every year, The ‘growth of the traffic is also being alluded 
to, and it is pointed out that a more equal distribution of 
the rates would greatly benefit the miners, and all con- 
nected with the production of coal, as well as the public 
generally, 


THE TAY BRIDGE DISASTER, 


HE Board of Trade inquiry into the Tay Brid, 
disaster was resumed at the Wreck Commissi s 

Court, Westminster, on Thursday morning, before 
Wreck Commissioner, Mr. H. ro Rothery, assisted by 
Colonel Yolland, R.E., and Mr, W. H. Barlow, C.E., as 
aysessors,—Mr, Henry Law, C.E., continuing bis evi 
said that the most important factor of the whole question 
was the extent to which the tie-bars would yield under the 
influence of strains, and that the Court had not 
obtained,—The Commissioner observed that as some of 
results as to the testing of the strains upon the bolts made 
by Mr. Kirkcaldy were not forthcoming, and Mr, Law 
could not consequently complete his evidence in chief, there 
would be some difficulty in Mr, Law being examined 
iece-meal or cross-examined until he aa given all 
jis evidence, The Commissioner observed that the 
Court were informed at *Dundee that there was an 
engineer named Grothe who, being then employed on 
a Spanish railroad, could not attend and give 
After some discussion between counsel, Mr. All 
who was in court, was called. Exaniined by Mr. Trayner, 
he waid he was now manager of the Tharsis mines in Spain, 
He was species as resident engineer at the Tay Bridge by 
Messrs. De Berg and Co,, and his oe luty was to 
superintend the building of the Tay Bridge, he had 
also the supervision of the purchase of the materials and the 
manufactare of parts of the Pad either at Manchester or 
Cardiff; but under Messrs, ‘opkins, Gilkes and Co., 


= 


whom he was afterwards employed, he was purely the 
manager of the bridge works, and had leys control, so far 
as iron was concernced, than previously, The intention was 


originally to have all the piers built of brick, with the cx» 
ception of some small picrs on the north side. Fifteen on 
the south side were accordingly built of brick, under the 
contractorship of De Berg and Co. After Ho 
took the contract, Ue remainder of the picrs were 
iron; but the change of material was deci 
the latter part of De Berg's contract, in consultation 
himself (witness). The change was decided upon f 
the bed of the river was not found to wi 
contract plans. The contract plans were dl 
Thomas Bouch, The inaccuracy in the also 
to the enlargement of the foundations, and to a light 
of the eg te of the structure, In consequence of the 
covery of the nature of the bottom, the piers originally 
tended for the larger spans were used as the foundation 
the smaller ones, and instead of the larger span two new ones 
were intended to be put, but that intention was not carried 
‘out, because of further difficulties in the sinking of the 
smaller piers. There were to have been cight columns, but 
only six were erected. —Mr. Trayner: Why was thatchange 
made?—That 1 cannot answer. By whose instructions was 
change made ?—Sir Thomas Bouch's.—Was any re 
assigned for the change ?—No. ‘The Commissioner: 
there room on the caisson for eight columns?—Yes, Bu 
Penk was there room for 
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, aud to test it then would have 

. the iron in the piers except the column 

r The stones in the foundation were too 
mmmooth and too large. He should have preferred 
ones and many joints to large stones and few joints. 

* ners Why the alteration in the design of the 
lead to the extension of the span ?—Hecause 

he a certain proportion between the moncy spent 


money spent on the pier to pro- 

heapent bridy and |e was found that b salcinnge 
have been made, a cheaper bridge could 
without sactificlog maything than if the spans 
were before. more costly pier was 

one, and therefore making fewer 

gq the spans. The substituted founda- 
than the one originally intended,— 
oovusioned the catastrophe ?—A strong wind on 
the accident,—Has that always been your 
Witness continued that everything he had 
and recovered portions of the bridge 
hole thing having come down by a simple 
down of sometiing from the top. The 
wm was that the fall had not caused 
tocomedown, The bridge first gave 
and the wind blow it over. He thought 
¢ bed plate lilted, and the whole of the 
orn its base, The fact of the bridge 
that the base was not large enough. 
» OC.) For want of any other 
ven to that which he had given, 
wind blew the bridge over. ‘The 
miber of piers and the length of the spans 
efficiency of the bridge, Up to the 
disaster his independent opinion as an caginecr 
width of the base was pulliciont, ‘The altera- 
plans was necessary when Sir ‘Thomas Bouch 
had been deceivedas to the bed of the river, All 
were taken to prevent the introduction of 
lov material aud work, Iiven if it was his duty to do 
did not know what test he could have imposed upon 
colts to test whether they were fit for parts of 
(fo Mr, Webster, Q.C.:) He bad heard 
ws to the iron used being improper material, 
How did the cement get into the columns ? 
were completed the cement was 

the top; the cement being mixed on the 
thea let drop the whole of the ninety fect until 
was filled, 11 would take about three days to fill 
He did not find any escape at the joints. (To 
AOC.) With exception of the cement, 
his daty to test at the works. There was 
ip-which could have caused the 

. (To Mr, Balfour:) The diminu- 
the bridge would have given it a large 
Re-examined by Mr, ‘Kyayner ;) All the 
had could be accounted for by a 
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Ibert Grothe, civil engineer, 
answer to the Wreck Commis- 
of the ae was con- 
consulted with him, and he 
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which the Aw 
pioneers of 21 pats a square foot, and upon that calculation 
the bridge was built, 

Mr. a was bere recalled to state the results of Mr. 
Kirkealdy's experiments, so far as they had yet gone, With 
reference to the bolts, Mr, Law said that the first le 
ments were dated the 24st of April, and there was nothing 
in the results to indicate that the bolts were of inferior iron. 
‘The further experiments of the 22nd of April were in re- 
ference to the tie bars, and here the results varied, the 
strength generally being lower than in the cave of the bolts. 
The tirst one broke al a pressure of 24°8 Ib, per square inch, 
aud the other two at a pressure of 267103 Ib, and 25°68 Ib. 
respectively, he force of wind required to overthrow the 
structure with the train upon it was 36°58 Ib, Ie mado the 
estimate assuming that everything was perfect in t 
structure both as regards material and workmanship. Had 
everything been perfect, the structure must have gone over 
on the lower columns and no others. If all the stats had 
been equally strong and perfect, and each had done its duty, 
the structure must have gone down on the lower line, which 
was the line of least resistance, That was his opinion. Tt 
would require a wind pressure equal to at least 41 Ib, to over- 
throw the train itself, The immediate cauxe of the failure 
of the structure was that the resistance which it offered to a 
rocking motion was not sufficient for the amount of lateral 
strain upon it on this occasion, 1 probably had by the 
passage of faster trains been loovened in parts: and even sup. 
posing the loosening had been tighténed by the insertion of 
iron, he considered that the raging of a storm for some 
hours would have been quite suflicieut to loosen those parts 
again, A strain had been put on the bridge which, when a 
train then came on it, the structure way unable to resist, it 
was overthrown, and the part which first fell was that where 
the train was. At the expansion joints it was evident that 
as soon as the bridge began to be overthrown the girders 
parted, and that they were drawn off the piers and fell partly 
through them. He did not think the structure was brought 
down by wind pressare alone, The mode in which it fell 
showed that there must have been some weak points in the 
structure, The bridge was not in a perfect condition to 
withstand a pressure of wind apntonchiog to 36 lb, He 
considered the defects in the structure such as careful supet-. 
vision would have detected. Lxpressing his own view of 
the way in which the bridge should have been constructed, 
he considered that ever fon should have fitted the holes, 
that every strut should Lave been accurate, that all the joints 
of the columns should have been perfect, and that the 
parts should have been accurately fitted together 
story hy story beforehand aud carefully marked, so that 
in putting (hem together again it would have been im- 
porsible for the workmen to make any mistakes or to 
ind holes which did not cvincide, requiring to be cut out 
by a rough tool in a way that had jexcribed, The 
loosening of the colters should have indicated a progressive 
weakening of the structure, It was a thing which showed 
that a strain had been brought to bear upon ties or struts 
of some part of the structure to a sufficient extent to cause 
it to rattle, The course adopted by Mr. Noble indicated 
a want of mechanical knowledge and of ion of 
what was occurring. Had an engineer of observed 
those defects which were observed by Mr. Noble, he would 
have proceeded by the application of his skill to avert the 
catastrophe, Such a pervon would have incurred a heavy 
responsibility if he had not remedied the defects, The 
atrength of the structure might have been very much 
increased by the mere introduction of direct ties, by care- 
fully overhauling the structure aud providing a remedy 
wherever any weak points were discovered, in various 
ways, If the bridge to the eye of a man sufficiently skilled 
was in a state which threatened -its stability, it would 
have led to the stoppage of the traffic until the defects 
remedied, apeaies rom the evidence, be though 
supervision of the castings at Wormit Foundry 
careful as it should have been, In the 


asa goarantee that it had 
story should have been erected, fitted, ai 
hand, so that there could be no mis; pent of parts, It 
should not have been possible t columns to be 
in the construction which had large tow 

up with foreign substances, That showed a 
great want of supervision or dishonesty on the 
workmen, for it was quite po 
the part of the workmen t 
a beacnd State without the 


responsible. 

channel iron did not afford any eflicient sec! 
too, were utterly insu! t for a 

were instances where in the fall of the 
bolts had been rooted their 
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8 wind: of 3 pounds. A vertical crack in of 
columns would ot in hie be of any monet, 
to Mr. Webster, the said pian oe 
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they were there 


aster, bnt also to inquire into 
the reconstruction of the structure. The witness 
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At this point the court adjourned for a short time in con- 
bie caer ef Colonel Yolland being summoned to appear 
before the Exchequer Division to give evidence in the case 
of Cummings v. the Great Northern Railway Company. 


On the court resuming, Mr. Webster said he wished to 
recall Mr. M‘Beath for the purpose of seeing whether there 
were three, eight, or four bolts in the L girders, On 
the question being put to Mr. M'Beath, he said that 
there were cight bolts, and he never saw any vacant 

wl a bolt should have gone in, In reply to Mr, 
Bidder, he said that when he was inspector of the bridge he 
went through the columns .with a view to seeing that the 
tie-bars were Properly tightened. He was employed in 
seeing that the gibs and cotters were properly tightened. 
He examined every strut and tie-bar, and under his super- 
vision they were all made tight. Mr, Trayner: He could 
not exactly say how many tie-bars he tightened, there were 
so many of them, ‘They were tightened by driving up the 
cotters. Some of these cotters would go a quarter of an 
inch. The cotters had not altered, but during the inspection 
they were driven further home. On some piers there were 
none which required driving, and on others there were from 
eight to ten, When driven home the cotters all held. He 
did not put any packing pieces in to tighten the cotters. 
When the ballast trains were eee over the bridge he did 
Bok observe any chattering 
loose. 


The next witness called by the Board of Trade was Mr. 
Frederick William Reeves, who said that he had come 
from Lisbon to attend this inquiry at the request of the 
North British Railway Company. He was working on the 
Tay Bridge both under the original contractors, Messrs, De 
Hergue and Co, and Messrs. Hopkins, Gilkes and Co., as 
Mr, Giothe's assistant. He left the bridge about the 28th 
of December, 1877, He had nothing to do with the 
examining of the iron or with the Wormit Foundry, He was 
chiefly connected with the erection of the bridge according 
to the plans, and so far as he knew every part of the bridge 
was putin its place. According to both the original and 
altered plans every part of the work was well done, In 
reply to Mr, Webster, he said he never saw any unevenness 
in the bolts on the base. He did not think that when the 
base plates were screwed on that the bolts would come out 
ofthe cement or break away. To the knowledge of the 
witness no cotters were loose when he left the works, 


General Hutchinson, the Government Inspector, was 
called, He said he inspected the bridge in February, 1878, 
and presented his report in the following March. “He first 
made the examination of the bridge above and below water 
line, and then tested it for defection and oscillation. Each 

rder was tested seriatim. The high girders were tested 

running six engines over at the rate of 40 miles an hour, 
He observed no signs of weakness. There should have been 
4 constant supervision to sec that the bolts, &c., kept tight. 
qearea have examined the bridge again but for serious 
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RaArmway Accrpents,—-From tho returns of accidents 
and casualties reported to the Board of Trade by the several 
railway companies in the United Kingdom ange | the Pa 
ending the 3tst of December, 1879, it appears that re 
were 37 collisions between passenger trains, by 
which 151 ears aid seven servants were injured ; 
95 collisions between passenger trains and goods or mineral 
trains, ines, &c,, by which two passengers and one 
servant were killed and 258 passengers and 50 servants were 
injured, There were 71 cases of passenger trains leaving 
the line, by which one servant was killed, and 49 passengers 
and five servants were injured, There were in the year 150 
cases of trains rum over cattle pr other obstructions, 
58 cases of trafus punning S igh gates at level crossings, 

9 cases of floodings ions of ent way, two 

in trains, and two in stations, Of passengers there 
were during the year 75 killed and 602 injured ; of servants 
the companies, t killed and 118 injured; and of 
* other persons” one was killed and no “ other hag 
bs > homes The total amounted to 84 killed and 720 
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NAVAL ARCHITECTURE. | 


LAUNCHES. 
ENGLISH, 

Ababa-On the 26th Measrs. M, Pearse and Co, 
Inunched from their iron shipbuilding yan! at Stockton, an 
iron screw-steamer of the following dimensions :—Length 
between gt! perpegie 300 feet; extreme breadth, 
feet; depth of hold to top of floors, 25 feet 6 inches, 
vessel is abont 2300 tons gross ter, and will about 
3300 tons deadweight at about 22 fect draught ol water 

with 





* 


She is built of the highest class granted at 's. 
has « full poop aft in which is fitted a handsome 

assengers’ and officers’ accommodation, and offices. 
Lhis esse! is built off the three-decked rule, with two decks 
laid, both being of iron, She will be rigged as a three- 
masted schooner, and will carry doublo t on her fore- 
mast, She will be provided with engines on the direct- 
acting, surface-condensing principle, of 280 horse-pow 
nominal, from the well-known establishment of Messrs. 
Blair and Co., of Stockton, four steam winches, patent 
steam stecring gear, has double bottom for water-ballast, 
and all the most recent and improved appliances for 
ditiously loading and discharging cargoes, and for 

and other sanitary purposes. This is the second veledl 
Messrs. Pease and Co, have built for her owners, for whom 
also they expect to launch a sister ship in the course of a 
aos or six weeks. The name given to the vessel was 
A te 

‘reda.—The first racing yacht ever built “ above bridge" 
was launched on April 26th from within a stone-throw of 
Old Battersea Bridge. She has been built from a design of 
Mr. J. Beavor-Webb, and under the immediate su 
of that gentleman. The new yacht is named the /reda, 
and is owned by Mr. T, G. Freke, of Grosvenor Gardens. 
She is a notable addition (o the 20-ton racing class, atid the 
whole of her ballast (17) tons) is carried on the keel, 
vessel, in regard to work and shape, could not be surpassed, 
and the novelty of a yacht launch in this neighbourhood did 
not pass unnoticed, as the old Bridge, Cheyne Walk, &c., 
were crowded with spectators, and on the river there 
quite a flotilla of boats. The new yacht will make her 
Popa essay in the Royal Thames Yacht Club races next 
month, 

Sierra Extrella.-On the 26th inst., an iron sailin, ship 
was launched from the building yard of Richardson % 
and Co., South Stockton-on-Tees, of the following dimen- 
sions, viz. t—Length over all, 251 feet; ditto B. P,, 232 
feet 3 inches ; breadth (extreme), 37 feet 9 inches ; depth 
hold, 22 feet 7 inches; tonnage, o.M, re tons ; gross 
N..M, 2499 tons. She is classed roo A at Lloyd's, and 20 
years in the Liverpool Registry, but is considerably stronger 
than required by their rules. She has a full poop for the ar- 
commodation of the captain and officers, and a es km 
forecastle for the crew, She will be rigged as a ship, and 
is fitted with one of Harfield’s patent windlasses. Theves- 
scl has been built to the order of Messrs. Thompson, Ander- 
son and Co,, Liverpool, and is intended for the India 
and China trade. As she was leaving the ways she christ- 
ened the Sierra Estrella. 

St, Gothard,—On April 24th a steamer was launched 
from the building yard of Messrs. Readhead and Co., South 
Shields. The new vessel, which was named the S¢. Gothard,, 
is 255 fect long, #4 feet beam, 23 feet depth of hold, built 
on the Uiree-deck principle, to be classed 100 A t at Lloyd's, 
She has iron decks, and is fitted with water ballast tanks 
throughout, and will have steam winches, windlass, and all 
the latest improvements. Her engines, which will be put in 
by Messrs. Readhead and Co., are to be of 150 horse- 

ower. The accommodation for the crew is to be on deck. 
She has been built to the order of Messrs, Mall, Cay and 
Co., South Shields, and is destined for the American and 
general trade. 
Scorci. 

Atine,—There was launched on the 24th of Aj the 
shipyard of Messrs. Ramage and Verguson, 5) a = 
tifully modelled steam yacht of 360 tons, built to the order 
of Mr, W. B. Walker, of London and Brighton, From her 
fine lines and powerful engines a high rate of speed is ex- 
pected. The vessel was named AZine, 

Chancellor, On April 21st a saloon paddle-steamer, the 
most recent addition to the fleet of the Lochlomond and 
Lochlong Steamboat Company; and intended 
Helensborough and Arrochar traffic, was launched from the 
shipbuilding yard of Mr, Robert Chambers, jun,, Dam- 
barton. The vessel, which is built of steel, is of the fol- © 
lowing dimensions :—Lengti, 208 feet; breadth, 21 feet ; 
depth, 7 feet 7 inches. As the vessel moved off the stocks 
she was christened the Chancellor, It is expected that the 
new Chancellor will be ready for her station at the begin- 
ning of the season. 

Cyclops.~On the 22nd ‘April Messrs. Scott and’ Co.) 
shipbuilders, launched from their yt norrsiy. Parte dt eo 
dyke, a screw-steamer of the following Tom 
Length, 320 fect; breadth, 43 feet; and of about — 
tons burden, with engines of 300 . She 
been built to the order of Messrs. Alfred Holt and Co., 
Liverpool, for their China trade, and is sister steamer to the 
Larries, which was recently built and fitted out for sea by 
the Messrs. Scott. On leaving the ways the mew steamer 
was named the Cyclops and was towed down to 
the Victoria Har and put under the large steam crane 
to have her machinery put on board, 

Hispania,—There was launched frou the building of 
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lowtay dintasdons pets th, 965 feck; breadth, 38-5 feet; 
depth, at feet; and of 3300 tons register. Tile ; 
vessel, Which was named //tspamia, will a yaluable _ 
addition to the well-known flect of the Anchor Line, and is 
intended for their Indian Immed ‘er her 


launch she was towed up to the newecrane at Finn 
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ition to the fine fleet of the Canada Sh 
tod will be placed on the station betwixt Liverpool and the 


|, Messrs. Dobson and Charles 


Canadian 


Ramet On the 24th Ay 


Taunehed from thelr 


serewesteamer, built to the order of Mr. Joseph 
Diristol, and of the following dimensions :—Tonnage, 
Flength, 135 feet ; breadth, 22 feet ; depth, 113 feet, 
it was pote | Ranee, Wer engines, which will be 4 


horne-power, will be constructed by Messrs, Dunsmore ani 


Jacksen, Glas 


‘Rohilla.—On the 27th of April Messrs. Caird and Co., 
Greenock, launched a fine acrew-steamer of about 3600 tons 
for the Peninsular and Oriental Company's mail service, 
Her dimensions are as follows ;—Length, 284 feet ; breadth 
of beam, 40 feet ; depth moulded, 28 feet 2 inches. She is 
Classed too Aa at Lioyd’s as a three-decked steamer, As 
she left the ways the vessel was christened Rohd/a, 
Rohilla will be supplied with en 
Messrs, Caird on the compound surface-condensing prin- 
ciple, and conibining all the most recent improvements. 
The steamer has been fitted up luxuriously for the comfort 

her passengers, of which she can carry a considerable 


nomber, 


Tridente—On the 26th April Messrs. Wm. Denny 
Brothers launched from their shipbuilding yard at Dum- 
barton, 8 steel saloon paddle-steamer of the following 
dimensions, vix., 185 by 27 by 11; 

fons. She has been built for the Lioyil’s Argentino de 
wegaceon av Vapor Company, and is intended for pas- 
wenger service in South America, 
formed in London with the view of developing the triffic of 
the River Plate, The vessel on leaving the ways was 
named the Zridente. The engines, which will be supplied 
by Moasrs. Denny and Co., are of the compound surface 
condensing type, and of 800 horse: 
will he fitted “i te the highest style, and superior to any 
The company have at present 
in the course of construction by the same builders another 
saloon steamer for the River Plate trafic, and it is their 
intention further to develo; 
Steamers in connection with the Buenos Ayres and Campana 
Railway, avd also in connection with the Tucuman and 
‘Cordobn Railway, ‘The steamers are being constructed 
under the ak, selmi haute of Sle 

Ulloa, ensrs. Napier, Shan 
April Jaunched from their yard at Yoker the W/o, an 
Awnhitig-decked xctew-steamer of about 9 
of the Sef, launched by the same build 


steamer on the 
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bottom.on the 


the Cam; 
, Sault Works Compan: 
‘ yew I, wag engined : 
Duncan, Glasgow, w fompound surface condensin, 
engines, cylinders 13 and 23} inches diameter by 18 inches 
stroke, 65 Ib, double-furnace return tubular boiler, 
re, ‘The trial was considered extremely sati 
attained under easy steam of 
an indicated horse-power of 
125, & steady vacuum of 28) inches in condenser. 
in, Of Newry, acted as inspector for the owners, and 
pleased with the result, 
April the Union Steamshi 
pany's Mail steamer Zrujun, of 3000 tons 
. wad a which has just been completed by 
and G, Thomson, of Glasyow, was tried at the 
tile on the Clyde, and attained an average specd 
Preyen will leave Southampton 
voyage with the Cape of Good Hope muily of 


20th May. 
Vincenso, Florie {s),—"This new mail steamer, built snd 
» @ipined hy Messrs. Alexander Stephen and Sons, Lint- 
‘houno, for Messrs. Juand V, Florio and Co., of Palermo, 
“proceeded down the oto of Clyde onthe 2and of April for 


of 
far ws the Isle of Man fora more extended trial, 
Vincens) Porta ina crew-steamer of the highest class at 
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Allan Macdonell,—Thes.s. Alian AMaedonell, 200 tons 
heltown Shipbuilding Company 
had her trial trip on 
by Messrs, Ross and 


ae dimensions are 
it 3000 tons gross 
horses 
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iach 
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ipping Company, 


of great power by 


ross tonnage, about 
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ie CompRO F Jmk Doe catried. Appliances for working the Whitehead torpedo 


have been provided, and new boilers have been put in, 


this trafic by placing some 


tain Vacassovich, 
Sand Bell on the 27th of 


0 tons —a duplicate 
ers about a month 
will be put on board by Messrs, 
mamuir and Jackson, and thereafter she will load under 
surge. of Mises. Wilson Bros,, Glasgow, for Barcelona, 
The Ctloa will be immediately occupied 
hy a new steel passenger vessel for colonial service. 
Vigilant, Oa 21st Messrs. Murdoch and Murray 
Port Glasgow, the third of four scrow-steamers 
conatructed for the Great Northern Fish 
company, The steamer ts named the Migi/ant, 
lowing dimensions :—Length, 130 feet; breadth of 
beam 21 feet; depth of hold, 11 fect, 
plied by Messrs, Muir and Houston, Glasgow, The 
Pigtlent was at once towed up to Glasgow. 


The engines are 


th 
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two 


Govan, Glasgow, for the construction of'two steamers, each 
of yoo tons for their Hamburg and New York service. 

Iwrran ational Comesritive EXHinri0n.—The Ship- 

wrights’ Company have commenced the elaboration of a 
scheme for holding an International Competitive Exhibi- 
bition ef models of ships early in 1882, which will be: con- 
sidered more comprebensive than thelast useful and success. 
ful exhibition organised and held at Fishmongers’ Hall in 
1877. 
A New Deca Linen. —Messrs. Carlyle Bros., managing 
owners of the Ducal Line of steamships trading between 
London and Calcutta, have purchased the newly-launched 
3z000ton steamer Kosecastie, from the Barrow Shipbuilding 
Company, She has been built on same lines as three other 
Docal Liners which were built at paar The steamer is 
to be named the Duke of Buckingham, 

Susvr.pinc i rue CLyb#.—Within the past few 
days six new steamers have been contracted for by Clyde 
shipbuilders—three for the Pacitic Steam Navigation Com- 
pany, two for the Hamburg-American Steamship Com- 

any, and a sixth for a firm engaged in the American trade. 

‘he fall in the price of iron is said to be the cause of this 
spurt in shipbuilding. ‘The Clyde yards show a marked im- 
provement in trade as compared with the corresponding 
period of last year, 

H.M.S, //otspur.—Messts, Laird Brothers, of Birken~ 
head, recently undocked the //otspur, which has been in 
their hands for some time past for alterations and repairs. 
The principal alterations made are the substitution for the 
old fixed turret of a revolving turret of the latest construc- 
tion, protected with compound steel armour plates equal in 
resisting power to about twelve inches of iron, and carrying 
two guns of equal powerto the one 6o0-pounder originally 


BARROW AND THE ATLANTIC TRADE.—The development 


of the shipping trade of Barrow has been very marked during 
the past few years, and a large expenditure of money has 
been incurred in the provision of dock accommodation and 
other facilities for the largest class of steamships and ordinary 
sailing vessels, Already the large area of new accommoda-~ 
tion has to a great extent been utilised, A few months ago 
a new line of steamers commenced running direct from New 
York to Barrow, and the managers of the Anchor Line have 
been so encouraged with results which have already presented 


themselves that they have announced their intention to com-_ 
mence running steamers at regular intervals from Barrow to 
New York. The pioneer steamer will leave Barrow in three 
weeks, and there are indications that there will be a large 
tonnage of cargoes from Barrow and the district for direct 
shipment, : 

Tuk “ATALANTA.""—Among the passengers of the 
Tamar, which reached Portsmouth on ftondag from Bar- 
batloes, was an able seamen named Varling, who was in- 
valided from the Avs/anfa on the 3rd of January, and 
received on board the Zamar on the and of April at Barba- 
does, Varling reports the missing training ship as being 
exceedingly crank, as being overweighted with ship rig ine 
stead of being fitted out as a barque, and as having aroused 
the distrust of Captain Stitling, She left England on the 
7th November, and artivedat Teneriffe, which was the first 
port called at, in twenty-one days, She remained three 
days at Tenerifle, after leaving which place they were 
obliged to heave-to for seven days and as many nights in a 
gale of wind, under close reeled main-toy wail, storm stay~ 
sail and storm trysail, the topgallant mast Being housed and 
the upper yards sent down upon the deck. She rolled Q 
and Captain Stirling is reported as having been heard to 
remark that had she rotled one degree more she must have 
gone over and foundered, During this trying sitaation the 
peculiar weaknesses of the ship's company were brought 
prominently into notice, as, with the exception of two, the 
officers were almost as much out of training as the crew, 
Captain Stirling scarcely ever left the deck, and the work of 
shortening sale and sending down the spars was left to the 
able seamen on board, who, including marines (mostly 
servants), petty officers and cooks, ooly numbered about 
fifty in a crew of 2s0. ‘The number was farther 
diminished at this time ‘by the death of John M'Clure, 
an able seaman, who fell into the sea from the 
opastiant-yaxd, and was drowned, despite every possible 
eflort made to save him, Varling states that the young 
sailors were either too timid to go aloft or were incapaci- 
tated by sea-sickness, He adds that they hid themselves 
away, and could not be found when wanted by the 
boatswain's mate. It took the ship thirty-one days to Ro 
to Barbadoes from Teneriffe, the former part being reached 
on the tt of January, or about nine days after time. The 
result was that sions ran short during the voyage, 
fifteen pounds ot biscuit being served out every two dai 4 
a mess of ten men, The Ata/ante left Barbadoes on Fillay, 
the oth of January, for Antigua, where they caught the 
yellow fever. Two men, whose names Varling cannot re- 
member, had already died from the disease, When on 
their way out from Antigua they met the Tourmaline, to 
whom they signified their condition, and, after transterring 
their sick, they prowsiet to Halifax. There the training- 
ship received sailing orders for England. The ship called in 
at Bermuda on the aoa of January for water and provisions, 
and finally loft for home on the 3rst, since which time 
nothing has been heard of her, 
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ON Monday new boiler works were opened with modern 
machinery by Mr. George Stansfield on the site of the old 
gas-works at Maryport. 

Sypnry Exitnirrton,—Messrs. E. P. and W, Baldwin, 
tin.plate manufacturers, of Wilden Trouworks, Stourport, 
have been awarded a gold medal at this Exhibition, 

Tur Tin Trapr.—On Monday the Cornish smelters 
reduced the tinstandard £4 per ton, ‘The standards now are 
——superior common, 784, ; superior fine, 798. per ewt. The 
mine share market was flat. 

Tue Parent Piomsaco Cruciure Company.—This 
Company, whose works are at Battersea, has just taken over 
the business of the Messrs, Juleff, manufacturers, at Red- 
ruth, of the original Cornish cracibles, an industry which 

carried on by their family in that town for more 
than a century, 


ts and 
Anonymous corre- 
ded, and the return of 





8 6 New Sree. Works ar Barrow,—Mr. S, J. Claye, 
of the Barrow Railway Rolling Stock Works, has this week 
1 10 © | commenced his Bessemer department, in which he not only 
1 15 0 peorates to produce the ordinary class of steel, but to supply 
bed ‘te Sane is own works with the large amount of steel goods 
Ee T Seah 0 | & juired for wheels, springs, axles, &c. 
Egypt ‘4 5 HE BuiLpInc Exnisrrion,—In our notice of this 
t i me 1 1 o | Cxhibition we stated that Mr. Tighe Hamilton's dove- 


tailer was exhibited by Messrs. Howard and Sons, of 
Oxford Street. Messrs. M. Powis, Bale and Co., of 
20, Budge Row, London, write us to say that it was 
: exhibited by them, as sole agents, at Messrs. Howard's 
} : stand, to show some of the work it had done. 

y, Jeancourt et Cie.) of 224. THe Perseverance Works, Surewsbury.—Messts, 
, ‘thick or thin copies of | Corbett and Peele, the Proprietors of these extensive Agri- 
and “receive subscriptions or | cultural Engineering Works, and who have gained several 
ti ‘ important prizes at the Sydney Bxhibition, neluding the 
; ST. ‘ATES, medal for best winnower and cheese press, have just issued 
Soa a an iustrated catalogue of their improved patent agricultural 
if » Beckman Street, New | implements and machinery, in which several important 
orthin paper copies of IRON on 


be lied on lication to 





improvements have recently been embodied. 

SOUTH KENSINGTON Mustum,—Visitors during the 
week ending 24th April:—On Monday, Tuesday and 
Saturday (free), from 10 a.m, to 10 p.m,, Museum, 11,589. 
Mercantile Marine, Building Materials, and other Collec- 
tions, 2168, On Wednesday, Thursday and Iriday (admis- 
sion 6d.) from 10 a.m, till 6 p.m., Museum, 2260 ; Mercan- 
tile Marine, Building Materials, and other Collections, 163. 
Total, 16,180. Average of corresponding week in former 
years, 15,710. Total from the opening of the Museum, 
18,881,280, 

Metal Trapes Pension Soctety.—In their annual 
report, the committee of the Iron, Hardware and Metal 
Trades’ Pension Society state that notwithstanding the 

at depression that has existed in all branches of the iron, 
ardware and metal trades, the ordinary income of the 
society hus not diminished, and at the same time the ex- 
penses of management show a reduction of about £30 in 
comparison with the preceding year. While, however, con- 
gratulating the subscribers on the prosperous condition of 
the charity, the committee cannot too strongly impress upon 
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‘inthe countries upon which | them the great necessitf of increasing its income, so that its 
y report, viz, :— benefits may akg fay opresee. (he ee erg the 
es} : country. During the past year the sum o 188, 7d, 
eee ae st ee of has been paid in jons, making a total since the foundation 

4 7 . > 


of the society (657,594 6s, The number of pensioners 
now receiving relief from the funds of the society is 144, 
including twenty elected during the year, and in the same 
period twenty-one have died. 

THE CumBerLAND Coan Trapr.—The report of the 
accountants under the sliding-scale arrangement shows that 
the realised price of coal in Cumberland has increased more 
than in any other district where the pace is similarly ascer- 
tained. ‘or the quarter just ended the price of coal has 
been verified at 5s. 2.99d. per ton, an advance of rather 
more than 8d, per ton since the scale was agreed to. The 
increase of wages that would have followed has been antici- 
pated, so that no change follows the return of the account- 
ants. With the higher value there is a much larger demand 
for coal in Cumberland, not only for the Irish market, but 
also for home consumption, especially at the forges and blast 
farnaces, The consumption of fuel for these purposes is now 
at its highest in the district, the number of furnaces in blast 
OR.—In order to meet'the | being higher than for many years; and though a large part 
It of a machine forsand- | of the coke used is drawn'from the westein part of Durham, 
wood-paved roads, as well Hg there is a successful attempt to commence the coke trade 
con- | in Cumberland, for which pui the quantity of coal used 
Leiston | is growing. It' is expected that the next return of realised 

es under the scale—that for the quarter now current— 
will show a further increase, and one sufficient to cause, 
jo ia arrangement, the rate of wages to be again ad- 
vanced, 

THe Lonpon Coat Surpry.—As the metropolis is in- 
bcc supplied with coal by railway, there is special 
interest in a statement of the quantity brought into the 
metropolitan district during the first quarter of the present 
year. It appears that the coal traffic to London is almost 
exclusively in the hands of five great companies, at the head 
of which stands the Midland Railway. In the first three 
months of the present year this company brought in 522,978 
tons of coal—an increase of about 19,000 tons over the 

juantity for the jonding quarter of last year. The 
don and North-Western brought in 372,616 tons—a 
decrease of 12,000 tons. The Great Northern follows with 
259,173 tons—a falling off of 56,000 tons. The Great 
estern brought in 249,32! tons; and the only other large 
contributor to the metropolitan coal supply is the Great 
Eastern, ome other lines 
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| the chair, Mr. La E. Fletcher, chief engine 
sented his report, which gave } Mtcalaes of site ot 


tion and a record of boiler 
to the 23rd of April inclusive, 


visits of inspection were made, ani Qeiees examined ; 


3777 
2586 externally, 19 internally, 1 In che flues and 4 
entirely, while ‘4 addition 20 Rollers were tested Dy tnydraulle 
arvogt three of these hydraulic tests were t 
ilers that had already been in use, to ascertain fitness 
for the pressures proposed to be carried, while in the other 
17 cases the boilers were new ones, and were tested not only 
by hydraulic pressure but also especially examined, both as 
regards their construction and complement of ee = By 
the 


leaving the maker's . During the above 
emg defects have been — with oti ameces out of 
shape, 19; fractures, 49—~one 3 tes, 
21; internal corrosion, 56; exteennl ditto. 85—~one peat 
ous; internal proving, 66; external ditto, 2; blow out 
Apparatus out of order, 5; safety valves ditto, 82 danger- 
ous ; pressure gauges ditto, 111; boilers without pressure 
yauges, 3; without blow-out apparatus, §; without feed- 
ack pressure valves, 16; cases of over . 1; cases 
of deficiency of water, 1; total defects, 448—4 dangerous. 
The present year, as stated in the president's remarks at the 
annual meeting, has opened badly as regards the number of 
persons killed, and though the loss of life in 1879 was less 
than the average of the Tost fifteen years, the present year 
threatens to make up for it, Already eight steam boiler 
explosions have occurred, killing 33 persons and injuring 32 
others ; while in addition, by the bursting of a tar boiler, 11 
persons were killed and 6 injured, se | a total of 44 
persons killed and 38 injured from the rst of January to the 
23rd of April. ‘ot one of tlicse explosions arose from 
boilers under the charge of the Manchester Steam Users’ 
Association, 





AMERICAN GLEANINGS. 


END OF THE “IRON BOOM.” 


HE news which we print this week on our first 

and elsewhere in our market quotations (says 
Bulletin of the American Tron and Steel Association, of 
April 14), records the important fact that the “ iron boom"? 
which has existed in the United States since July of last 
year has cometoan end, The climax of excitement and 
speculation was reached in February, and since then prices 
have been gradually weakened and orders decreasing. 
‘Two leading causes of the turn in the tide have for some 
time been operating with full force ; one of these was in- 
creased production, and the other was largely increased im- 
portations. Sooner or later these influences would be 
master of the situation, The country could consume so 
much iron and no more, So long as the supply was below 
the demand prices continued steadily to advance ; when it 
became equal to the demand, or exceeded it, prices had to 
fall. The heavy importations of January, February aud 
March overloaded the market in some lines, the at 
first weakened and then went down with a run, The de- 
cline in pig-iron has been $10 a ton ; in bar iron from 4 to 
3 and 3-1oths cents a pound ; in old rails from #5 to $35 4 
ton ; in new iron rails from §67 to §60 a ton ; steel rails 
from $85 to $75 a ton, Prices have correspondingly de- 
clined in British markets ; or, more correctly, it was the 
decline in prices in British markets in order to effect sales 
on this side that caused the decline here, The latest ad- 
vices from the other side indicate a good deal of demoral- 
isation in English and Scotch markets. 

The problem to be worked out by the fron and steel 
manufacturers of this country during the present sp and 
coming summer is a very simple one, A large veers ity of 
iron and steel will be required by our new and old railroads, 
our Western farmers and other consumers, No man needs 
to lie awake at alent worrying about a possible decline in 
the consumption of iron and steel. There be Sg no such 
reaction, The country is prosperous, and if"is ig to 
stay prosperous for a long time to come. Who 8! supply 
it with iron and steel—the domestic manufacturer or 
foreign manufacturer? This is the problem to be golved, 
All other troublesome questions in the iron trade have been 
d d of or are comprised in this one. 

ur manufacturers, if they would entirely wore. the 
home market, must meet the foreign Fhe ing the 
duties and other costs of importation, ‘True, f iron is 
not, asa rule, equal to American, but nevertheless prices 
at which it can be laid down on our wharves must be met by 
domestic producers, Fortunately the tariff will for the 
presont remain undisturbed » but, unfortunately, our late 
necessities have started up idle mills and furnaces in Great 
Britain, the owners of which will strive hard to sell their 
yoduct in our market, Ours is the only considerable 
foreign market they have to depend wpon. 

The owners of our rolling mills aod furnaces, having 
lowered their prices, have taken the first step toward re- 
claiming the home market from foreign hands, They have 
done the right thing not a moment too soon, They must 
now be pacers generously and manfully by Eo manufac: 
turers of coke and the miners of iron ore. ore and 
coke are unreasonably 7 price to-day, and are out of 
all proportion to the p of iron and steel, We con- 
fidently believe that those who have them to sell will come 
to the aid of their customers. “If they do not do this they 
will braid kill the goose that lays the goldeneggs, Not- 
withstanding the tariff, ners will continue to supply us 
with their iron and steel, and many of our furnaces and mills 
will be again closed if coke and ore remain where they are, 





Tie fifteen car manufacturing establishments of the 
United States turned out last year 37,350 pieces of rolling 
stock. 

Tne first iron works in America were erected in pat 
a place called Falling Creek,a branch of the James A 
nor far from Jamestown, the first settlement of the Virginia 
colony, thirty-two miles from the sea,—ining and Scientific 
Press, Y, 
nig Buinpwess.—Examinations of bs punta 
and it is stated that the directors have’ decided to order's 
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Tar Lanouk MAaker.—Trade matters are pretty quict 
just now, Mr, Dale, the arbitrator in the wages 
re North of land ence igen fon seat 
pave on Saturday in connection the sliding 
seale to a wages, which will come into operation on 
the first of next month, Ar advance of 124 per cout, was 
the ironworkers some time back, and a sliding scale, 
sul tothe arbitrament on the question of the basis of 
such by Mr. Dale, was arranged, The question sub. 

to the arbitrator was, whether the basis of the slidin, 
should be 1, 3c. or 1x, 6d. above shillings for pouns 


Hf 


on the average net selling price of iron, Mr, Dale awards 
that the rate of wages shall run on 15. 6d, above shillings for 
ht. The sliding scale which is thus fixed 


Jon, 
finished. trade will last for two years, On the 
1 & deputation from the Cleveland fronstone miners 


met the mincowners at their office, Middlesborough, with 

to the wages of the men, and the working of the 

weale, The sliding scale adopted was to regulate the 

pe of the men according to the rate at which No. 3 pig- 
Ce aie 

" © 

ending Decomber was 36s. 7-94d, (36 shillings 7 

: 94 pence) per ton; and for the first quarter of 1880 

| ravoiens tenerteinedl price was 428. 8°57. per ton, being 

\ Gp, O63. ton on the previous quarter. 

the employers not given an advance of 10 per cent. 

a the scale was adopted, the scale itself would have 

amount in two qlvances—2} per cent. at the 


Ht 


le has now been in 
of fron ascertained for the 







2 


ne gp m cleven o'clock ull nearly 
bat no revolutions were passed. The representatives 
tien afterwards hell u meeting at the Alexandra 

hi, when it wax decided to advive the 

‘ten to adbere to e sliding geale, On the assumption of 
state of trade, the boilermakers and iron sbip- 

connected with the union have in several centres 

asked for an advance of wages ; but we are informed, upon 
reliable ow py » that (he employers on the Mersey and the 
Clyde, and at hester, Liverpool, and other important 
alter ings to consicer the matter, have 

the that the sonaation of irede in no 
wages at the present time, As 
i it may be stated that an investi- 
Mate of the iron shipbuilding aud marine engine 

that are at present extremely few new 

we ip, and that, aso rule, where establishments 
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skeins of coloured yarn 
often been described in 
We understand that the first day's examina- 
tion discovered sixteen cases of defective colour sense and 
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‘on of fact. Po ho’ = 
trade revived. That class , however, 
in price, whilst the demand is not so good, owing 
to the large output which is taking’ place, Tn no 
district in the United Kingdom are there so many ovens for 
coke making purposes in the course of erection as in South 
Yorkshire, and in addition to those already noticed tenders 
(or the erection of filty new ones have been. eer f 
the week, which ate intended to be erected at a district col- 
licry, By far the largest portion of what is made is for- 
warded by rail to North Lincolnshire, where the output, 
notwithstanding the decline in prices, keep well up. 
Although the state of trade iy in such an peergecale 4 
plate the new undertakings with which the district abou 
are developing their working and plant. There are now 
pearly 200 men at work at the litzw Hemsworth 
Colliery (Limited), where the workings are being consider- 
ably extended andimproved. ‘The Great Houghton Colliery 
has just completed one of the Tinest head gears tn the district, 
embracing all the most modern appliances. The company have 
also covered the pit bill and screens with a light and beauti- 
fully constructed iron girder roof, The iron trade exhi bits: 
but little alteration, and it must be admitted that in some of 
the branches devoted to finished goods business is not over 
active, The works at Thornclifle, so well known for the 
manufacture of of gas and cooking materials, are pretty well 
off for orders. There by also a fair amount of work for 
puddlers.and mill bands at the Milton and Elsecar Works 
The Yorkshire Stee! and Iron Works at Penistone are doin, 
pretty well in tho make of Bessemer steel rails, tires an 
axles, All the district furnaces ac kept at work, so that 
the output of pig-iron is fully an average one, Bat little 
ironstone is being got in the district, the supplies being for 
the most part got from North Lincolnshire. It may, how 
ever, be stated that several thin seams of ore have been met 
with inthe gannister quatriex, on the Yorkshire Moors, 
and are being got and smelted with foreign ironstone in the 
district. The foundries are, on the whole, not over busy, 
the chief of the orders on hand relate to colliery work and 
local repairs, ‘ 
BARROW-IN-FURNESS AND NORTH LAN- 
OASHIRE.—There is a very quict demand for hematite 
pig-iron, and recent sales have been very limited in extent 
and fow in number, There is, indeed, every indication of a 
quiet summer, so far ax new orders are concerned, but 
makers have suflicient work in hand to keep them well 
employed for some months to come, The market in 
America and the Continent seems to have been glutted with 
iron, and home consumers are not wanting many deliveries 
beyond those contracted for afew months ago, Bessemer 
quulities of iron—all-round samples—which three months 
ago could scarcely be purchayed at £6 104, per ton, are now, 
it is allirmed on good authority, being disposed of for under 
£4 per ton. Many makers are declining to quote at all, 
and it iy generally thought that the decline iu value and in 
demand is only a rebound which was necessary after the 
high prices and heavy demand of a few months back in 
order that the markets could be brought back to a sound 
level, for it connot be claimed that the experience of the 
past few months has been of a character which would induce 
contidenve in commercial circles. The rocket-like tendeney 
of prices was an unhealthy sign, and a reaction must be 
expected. This, to some extent, has already shown itself, 
but it is believed that the downward tendency will soon 
receive a check, and that a better demand will shortly 
present itself, Steel makers are busily employed, but have 
not during the past few weeks booked many orders, There 
can be no doubt, however, that for several months to come 
there will be considerable industrial activity in the steel 
trade, for the orders held for rails and merchant qualities of 
so are —— to ensure a sper pan to the pe of 
the year. Iron shipbuildea are also busily employed, a 
vast amount of work ts in progress. There is rated 
any demand at present for tron ships. Engineers and iron. 
founders are busily employed, as also are those who are 
engaged in the various minor branches of industry. Iron 
ore weaker at from 20s, to 23s. per ton at mines, Coal 
steady, 
BIRMINGHAM,—Ilardware manufacturers have ex- 
aainige 4 little more movement in trade, both as re 
foreign markets and the home demand, Graduall 
are coming to hand from Canada and the North of ince, 
influence of foreign competition is still severely 
South American demand, which has been active 
recently, shows symptoms of declining the result doubtless 
of overstocked markets, American orders are scarcely 
equal in volume to those received during the first months of 
the year, but they contrast favourably with the average of 
the corresponding period of lust year. ‘Trade is especially 
brisk in tin-plates, sporting ans, and battons, 
Teprevets to the Cape are steadily maintained, ie 
ors being fairly for this market, anid for 
Weeat Tnijes and South America, although contracts of 
some maguitude for the cheaper classes of tools have 
recen' oe in other towns who have 
Seeet love pide Only a moderate trade is done 
with British India just now, and there is a wide for 
improvement in the demand z 1 
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LANCASHIRE —The iron trade of this district con- 
tinues in a very unsettled condition oe bg 
if any a rather better tone at the 
Manchester pip on lay, a9 compare the 
lous week, and although the amount of bi actually 
lone was very small there was more disposition to buy ; 
some considerable endjuiries were by local consum ers 
for iron delivered over the year, and these resulted in one 
or two lots being placed. In Lwncashire pig-iron the down- 
Movement in prices has dontinasd during the past 
week, and local makers are now willing to take about 55s. 
to 56s. per ton for foundary and forge iron delivered into 
the Manchester district, but even at Rese figures they are 
only able to secure extremely few orders, and the bulk of 
the iron going away from the works is still beltig delivered 
on account of ol contracts. Lincolnshire brands can be 
bought at about the same price as local fron and Derbyshire 
iron is also being quoted at considerably lower figures than 
those which were ruling a week or two back, but as yet there 
ave not many of the makers who are actually pressing for 
sales, and the business doing is little more than nominal. 
Scotch and Middlesborough irons are the outside brands 
which at present are chiefly enquired for in this district. Tn 
No, 3 Glengarnoek delivered into the Manchester district 
61s. to. 61s. 6d. per ton is being asked, and good Middles- 
‘ough brands are reported to have been sold at about 
45s. 6d, to 465. per ton net cash, The manufactured iron 
trade is very dull and inactive and very few orders are being 
with makers, whose prices are unobtainable in the 
face of the underselling now being carried on by merchants, 
Asa rule the forge proprietors in this district are svill well 
pany i many of them having orders on hand which will 
carry them over the next two or three months, and for bars 
delivered into the Manchester district they are quoting 
about £8 per ton, but second-hand lots are to be bought at 
10s, to 158, per ton under this figure, Cotton machinists 
and bviler-makers are generally busy, but general engineers 
and lers.as a rule are slack with very few enquiries 
coming to hand. There is but little change to report with 
to the coal trade, Round coals still move off very 
slowly for home consumption and low prices have to be 
taken, but*there has been a rather better demand for ship- 
ment abroad, and a good deal of stock has been cleared 
away from some of the collieries. For engine classes of 
fuel a demand is maintained and sellers are firm at full 
prices, The average quotation at the pit mouth may be 
about as under: Best coal, 85. ; seconds, 6%. to 
. 6d. ; common round coal, §s. to 5s. Od. ; good burgy, 
48, 34. to 48. 6d, ; and good slack, 3s. od. to 4s. per ton, 
LEEDS AND WEST YORKSHIRE. — All 
branches of the iron manufacture in this town and district 
are steady, at about the point of moderate activity which 
has been indicated in these reports for several weeks back. 
That this will be fully maintained up to Whitsuntide is 
quite certain. At some of the forges it may be found 
necessary meanwhile to put on an extra spurt in order to 
compensate for that approaching holiday, Now that a 
calmer spirit has come over the market, it is thought that a 
better and more constant demand for all sorts of manufac- 
tured iron must arise beforelong. Even merchant iron will 
be none the worse for the recent convulsions, and especiall 
the more famous and extremely select brands, for which 
this district is peculiar. All kinds of best Yorkshire bar 
and contractors! iron will undoubtedly be at a much greater 
advantage than those ordinary sorts which have of late 
been so much tam with by andiscriminating operators. 
At is gratifying to that after a considerable interval since 
the last orders of any weight were received, at length there 
ave more fresh requisitions for boiler-plates. This time 
the orders are said to be derived solely from shipbuilding 
firms. There appears to be good prospects of renewed 
orders for railway rolling plant in a few weeks hence. Every 
forge in the district is on the alert for any immediate 
accession of and in some instances new blood has 
been infused into the management, which will duly assert 
itself whenever there is any heavy pressure of business. The 
common iron makers are making full time on old orders, 
and some of them have accepted special specifications, 
which, inthe execution, will absorb large quantities of scrap 
and other old iron, One firm has made a good bargain in 
respect of a large lot of old colliery tram rails. All our 
engineering esta! ents are fairly off for work, and for at 
least three years makers of heavy tools, machinery, 
indispensable to large mining, sanitary and public works of 
construction generally, have nevér been so busy as they are 
at thismoment. It isthe variety of heavy and first-class 
work of this kind which shows how targely the por shew 
—both home and fi have increased, and are increasing 
in this department, Many of these orders are in connection 
with the new development of steel conversion. For lar, 
type of locomotive engine there is a good market. As the 
divances it is scareely likely that there will ” a 
i . Textile 
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' The export trade is 
quite as lifeless as the home ; andit is almost superfluous to 
say that prices as such as barely to say expenses. 

; +The metal market remains dull and prices 
round, eho Bea cag some 

spirit, : 
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bat there is little or no diminution of 
industries. This is abundantly testified by 
traffic returns of the North-Eastern Railway 
bulk of whose revenues are derived from the é 
and Tees districts, show an increase of £: ye bg 










ended on Be roe’ bee the _s x! 

,828 in 1879 and £12 
FS tontribute a to of this sum ; 
therefore we may be auiured that as fir as bona fide trade is 


concerned, there is no 
fall in the price of iron in the open 
of encouragement is the fact that whilst the action of - 
lators has brought down the value oe about ‘e 
ton in little more than a fortnight, ironworks 
the present moment quite as busy as they were a month a. 
It is the general opinion here now that in a few weeks 
market will steady itself, and that makers are right in_ 
keeping up their prices, about 10s, fier ton above the 
merchants’ figure, in the meantime, On Monday sales Were 
reported as low as 36s. 6d, for No. 3, but at. the time of 
writing 388. is the lowest quotation, The rates for manu- 
factured iron of all descriptions have further given way a 
little, and in some quarters it is hoped that the reduced cost 
of material may enable iron sHipbuilders to get more work 
under cohtract lor the latter months of the year. Sitipplat 
can be sold for £7 15. to £8 here, and angles at £6 tas, 6d. 
to £6 15s. Boiler~plates are worth (9 75. 6d. to £9 10%. 
er ler and bars £6 155. to 47, less io Solayenon . 
“oundries. and forges are au arule well em) at present, 
although at sine enlablishinents fresh orders do not flow in 
so quickly as was the case a few w fore the 
eee of os iron apie ape is in Maren 
factory state inthe ship-yards, and they are recei 
deliveries of iron, Melee. A, Leslie and Co,, at Hebbum, 
have several vessels well forward, and not a vacant place. in 
their yard. At Messrs. C, Mitchell and Co.'s there are nine 
vessels in progress, and the firm has orders for as 
more. Ina Ee days the Tyne Shipbuilding Company 
launch a vessel, and'they have others in the stages, 


g 
zB 


“Some very large vessels are in course of construction at 


Messrs. Wigham, Richardson aud Co's. building yard at Low 
Walker, and besides some of their departments working 
overtime in order to push forward work, they arc 
frequently taking on fresh hands. At most of the ‘other 
establishments there is the same healthy appearance of 
things. Large numbers of workmen have been attracted 
here of late from distant parts of the country, and whet 
found suitable (hey have on the whole been successful in 
getting employment. After a considerable decline in prices 
of chemicals, the market having been in a. state of semi- 
panic for a fow days, rates have again rallied. Soda ash is 
quoted 1}, less § per cent,, and bleaching powder £6 nett 
with other articles in proportion; but as the market is 
gradually stiffening it is difficult to fix quotations. The coal 
trade is quiet, owing Usage oo to the upper Baltic ports 
being faidy opened, The steam-coal mines are being 
fegulatty, but there is still an absence of pressure, an 
loading turns are short, For the best steam-coals the 
quotation remains at 10s. per ton less 24 per cent, bat they 
can be obtained on easier terms for immediate shipment, 
Gas and manufacturing coals are in good gy oye 
recent prices are tolerably well maintained, © is 
easier to buy. Business in house-coals is depressed, with 
no prospect of a change for the better, Fire-bricks. con« 
tinue in request for export, and an upward tendency is: 
observable in prices, but the top quotation of 50s. per 
thousand remains current, Cement manufacturers have 
orders on hand stiflicient to keep their factories in full 
work for month or two, and prices are firmly maintained. 
Engine works are for the most part busy. 


NORTH STAFFORDSHIRE,.—tThe condition of 
trade in this part of the ba ag 4 is in no degree better than at 
the time of out last report, considerable 
has been lately thrown into the market by 
uyers who acquired in the early, #1 
provement before prices were advai and are now able to 
offer at rates below makers’ quotations. This will, of 
course, continue to affect both figures and business as 
as the stocks hold out; but ifnothing stood between pro- 
ducers and customers the trade would be still in an unsatiy« 
factory state, as the demand seems to have 
to the point of suspension. Not only ix this the case in 


regard to the home market, bat equally as to the rier 
trade. Orders fromthe United States are at a 

and opinions differ as to the prospects of an revival of 
this branch of trade, The opening of the shi season 
in the north of Europe has not as yet been followed by any 
flow of orders into country. ices show no. 
sign of strengthening, and most of the and go = 
on reduced time, ere is little doing in pig-iron, buyers 
showing a reluctance to euter into fresh cont even at 


reduced rates. ‘The ironstone trade is also ee dull, Coat 
has a limited sale, and prices are falling, ‘The trade, in 
fact, has not been so dull as it is now at any time the 
last nine months, and coalmasters complain that they 
gained nothing as u set-off against the advance wares 
made four or five ogre ago. At several couleeina 
scale of pay has been reduced, j 


HEFFIELD.—There is a mach more hopeful feeling 
the week in the iron and steel trades of the town and dis- 


trict. Last week some good lots’ of blooms were 
offered as low as £8 105. per ton, a fall of 30s, in six weeks. 
Now, however, is an upward movement to note, 
feu aodbtaly eomanay tan thee 5 sted 3 
is ly unsteady a 

buy at the low rate of the day. 1! 
stocks of Bessemer, ge ie 
makers 


‘bl 








% o ’ 
trade the in local “ limiteds to rise 
ja on hans and it almost as 
rapidly i, but, not before public investors 
had again been ‘severely bitten" in their rash to obtain 
ies Rb Mercrgi odio: to phos, ‘bgua thee ex 
| e ere are 
‘to hand from the States for all classes of railway 


more expecially rails, Manufacturers decline to 
commit themuaelves for darge Jots to the rates of the day, and 
in some instances endeavouring to — 
This is rather anew feature in the trade, 
fact that an increase in rates is not im- 
I market is stagnant at the rates of last 
but coke converters are asking advancing rates, This 
that there is more demand for steel than for local made 
The old staple trades of the town show renewed 
large shipping orders for cutlery of all 
fae ann, ee have lately come to hand, but many have been 
because of prices. The quotations of last December 
pltien going goods can no ope be taken as a guide, 
sume rene adyance in ebony, bard woods generally, ivory, 
horn, and steel, Many large buyers are stocking goods 
coming advance, and this sj lation so far 
has prover a remunerative one. The Colonial, West and 
Sovth African demand for Sheffield is is good, but 
yatés ure lower than will be the case three months hence. 
‘Taken as a whole trade wears an improving aspect. 


SOUTH STAFPFORDSHIRE.—The amount of 
business doing at the shops and factories this week is no 
leas than it was a week ago; and there is confidence that 

will before ver: take a turn for the better. 
Merchants and factors here and there report a brighter out- 
look, and in Seotlani! prospects are more encouraging than 
ay have been for some time past. The North-West Coast 
Yorkshire markets keep in the improved state, but the 
does not increase. Season goods required in 

the caltivation of the soil are ponte. Berea well in the 
iness in some cases 

is below the average of a year ago, South America is, 
howover, buying largely of hoes, spades and shovels. Gal- 
vanisers and taberoskors are neither of them so well off; 
and the same remark refers to the makers of tinplate goods. 
Safe and strong-room firms are better employed than usual, 
but the lock trade, as well as the bolt industry, is quiet. 
\ card sae delivered on Wednesday morning brought 
‘some fairorders to the makers of agricultural and mining 
tools, Some good contracts on South American account 

for ship’ chandlery and general black ironwork have come 
fo hand, and makers expect similar orders from the United 
States if a further reduction in iron should encourage busi« 
ness. In the iron trade marked bars remain at Zo, and 
¢ommon bars range from £7 $s, down to £6 158,” Sheets 
fpiaaes are £10 to £10 ros, Orders are badly needed at 
. the-works, Allmine pigs are £4 55. to £4, and 
cinder pigs £2 tos, 


WEST CUNRSELAND—A very marked change 
taken place in the position of this district of late. 
ago a sudden revival in demand found makers 
inactive, and ster effort was at once made to 
the production, Since then large orders have 
and jwakers at the present are well sold 
there is Now next to no demand, Six months 
Was active and the iron works inactive; now 
contrary position ‘obtains, ‘There ix every pros: 
continuance of a dull demand at any rate till 
oN Close of this season, but in the meantime 
will take place in the industrial position 

! in district, ay very heavy deliveries of all 
of iron ate tobe made, Indeed no better proof of 

: confidence felt in an carly revival in demand could be 
eager alm ml several ae are undergoing 
owotlk prepara prior to being put in at. 
ty anticipated that the output of i will be 
month or two by the blowing-in 
furnaces, The steelworks 
district are busily employed; the chief out. 
; but merchat qualities are securing a good 
we their order-books well lined, and they 
loc pey Heeb creda all their mills, The same may 

be sald of workers, loyed on 

| eeoekrarscatenns 
i ry ig the past year, and 
it was prophesied with the advance of the steel age 
evens he Jess and Jest demand for finished iran, the 


to be the case; but manufacturers 
thet widom in the new sanahinery they pabd 
‘by having it suitable both for iron and’ steel 
te 
at 


easier in tone, and 
amines. ‘The eal trace ie quiet cod 
oowy: small Irish trade, and the domestic 
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tons and 215,776 tons, The are an increase of 2 per 
cent, on last , Bel, 


Faery 
Spanish, Italian and each sue el harion 
‘The following ts of metal pi the octrot harriers 
at Paris during the two months of the esent 7a: ; 
4905 tons (2322 tons in #879) castings, 477 tons (242 
tons last ). ‘The official declaration of stute vt t 
market, always an important announcement in the Zw: ‘ pred 
is that ' there is no change in iron quotations at Paris ‘s ie 
rates of 260 fr, and 270 fr. are maintained, Enna 
heen several very 9 jet weeks, but for some days past busi- 
ness has been brisk.” 

Attention is called by the Comité to the spread of 
metallic superstructure for railways. In France as ey 
has been done as in England in any serious attempt to = 
metallic substitutes for wooden sleepers. The een 
‘Tramways Company has a longrine carrying a tramrail, but 
this is almost the only type of metallic sleeper known in 
Yrance, In Germany over 500 miles of heavil y-worked way 
are laid with Hilf sleepers; and 800,000 Vautherin metallic 
cross sleepers are stated by bepreie to have been laid in 
Egypt, Algeria, Belginm, an olland, 

he Commidsion appctnted to examine the Bill repeal- 
ing or reforming the mining law of April 21st, 1810, has 
presented its report to the Chamber of Deputies. Ironstone 
mining is rendered dificult in many cases by the law of 
1810, and the modifications of it made in 1866 have not 
removed all obstacles to the free getting of ironstone. It 
is proposed to sacrifice, in certain cases, open workings, or 
miniires to mines properly so called, the mine owner cing 
authorised to buy up the miniére owner. Any modifica 
tion of the preset mining law will, of course, affect Algeria 
equally with France. . 

The current of business in the Paris market, judged by 
the majority of reports received from it, seems to resemble, 
if we may be so figurative, one of those rivers in which a 
lighter and swifter body of water flows on top of a heavier 
and slower, Speculators are selling over the backs of 
makers, and the bulk of current trade is in their hands. But 
makers are full of work, and keep up a steady supply of 
goods in fulfilment of old contracts. It is, in eed, goods 
made under them to dealers’ orders which are being sold 
over their heads. It is doubtful how long the genuine 
market will remain unaffected by the convulsions caused in 
current buying by speculative action; so far, buyers keep 
out of the way, and the end of June is looked to as a period 
when the market will have definitively recovered or lost its 
tone, At present the anticipations of the trade are hopeful, 10 128,) ; tires, 
as in the various iron-making departments there is no falling | beams, 175 fr. (£7); plates, 220 It. 
off in make, but the sluggishness of business now is as | gofr. (£3 EAA LP serny 
abnormal as its activity in the past winter months, Buildin The i 
irons continue to be the only variety for which the deman 
at Paris is really strong, For rails of light section for 
tramway and road-railway lines a large demand is antici- 

ated. 

. In Haute-Marne prices are well maintained on the basis 
of £10 128. for mixed irons, Axle makers are full of 
orders; unfinished axles are quoted at £10 128., finished 
at £t4 tas, Castings are brisk; a slight rise is noted in 
rainwater piping, tor which £8 ix a common quotation. 
Inthe Nord, prices remain on their former footing, A 
slight indication of increased prosperity is shown in the 
request made to their employers by the journeymen founders, 
engine fittets and boiler makers of Lille to reduce the 
ba day be one hour without alteration of wages. 

The Happy Land of modern metallurgy seems decidedly 
to be the region of the Rhone and Loire. The reports sent 
therefrom are Satoh with a rose colour which is nowhere 
else visible on this year’s business map, Unfortunately 
this district suffers from the monopolisation of a single re- 
porter, and the general public are deprived of all the whole- 
some advantages that would arise from a competition of 
intelligence, Accepting what is stated, we learn that the 
iron and steelworks of the Rhone and Loire are careless 
about the fluctuations yoing on all round, and note them 
only because the prices of pig and fuel have’ declined, 
Stocks are lowering, demands are rising. Ferro-manganese 
sells, pene pay to America, at G20 a ton to-day, at £25 to- 
morrow. The St. Louis Ironworks, that is, ferro-manganese 
works, are having a splendid run of business, 

At is well known that there are metallurgical relations 
between the Centre of France and the South of Russia, 
‘Two French steelworks in the Loire district are now sail to 
have undertaken business in Northern Russia, havi 
bought the St, Petersburg Shipbuilding Works, in which 
are made most of the ships belonging to the Russian navy. 
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These works have been resold by its Ipurchasers to ‘a 

French Credit Company, which will raise the capital neces- t 
sary for carrying them on, while the two metallurgical x 
companies in question will have secured to them a 3 
monopoly of the manufacture of the forgings required inthe | . 4 
shipbuilding works. The Huta-Bankowa works, in South = 
Russia, a Franco-Russian concern, is stated to have made 2 







, es protit of £32,000 in the half year Jnly to December, 


he Revue Industrielle recommends an alloy of 7 or 8 & 
parts mole e, 2 an ope sheet iron as a better 9 
preserva! nm lead, zinc or tin separately. A little 
antimony added to the alloy improve it. 
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“ Tool Handles.—A communication.—W, X. Lake, London, (1624 
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) APPLICATIONS. 
Enginos.—27. Williams and J, Moinm, 





ALLNUTT AND WOOD'S IRON FREIGHT 
REPORT, 


Rares of freight for iron cargoes remain about the same as 
last reported, and the following charters have been effected. 
Steamers ;—-Antwerp to Galveston, 248. 6d. per ton new 
rails ; Cardiff to New York, 13s, 6d, per ton new rails ; and 
from Maryport to ees 9s. per ton for 1000 tons rail 
ends. A steamer has loaded a cargo of steel rails in 
Liverpool for Valencia, and a contract has been made to 
take 2000 tons steel rails Liverpool to Montreal. We 
have placed by steamer from Glasgow iron pipes for 
Christiania at 118, per ton. Sailing vessels have accepted 
115. 6d and § percent, for new rails from Cardiff to Now York, 
and similar cargoes have been fixed from Newport at 11s, to 
Philadelphia and Baltimore, and this rate has also been paid 
for pigsiron from Barrow to New York, — Suiling vessels have 
likewise been fixed from Antwerp to New York at Is. per 
ton old rails, and for part cargoes of pigsiron from Tyne 
to Swansea at 6s., and LJanelly at 6s. 6d, perton, For part 
cargoes of tires from London to Philadelphia we have 
closed one vessel at 13%, 6d, per ton. 
London, 28th April, 1880, F 
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LWW, Harwood, Manfutt, Yorke 
Powdors,—A communication A.A, 
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J. BERGER SPENCE AND CO.’S WEEKLY 
REPORT. 
Cuemicars.—So far we do not observe any indication 
that the unfavourable reaction in respect to chemicals is 
likely to be arrested, ‘The week’s business has been ad- 
verse in some cegree to manufacturers, The numerous 
speculative parcels of various articles which holders become 
more and more anxious to quit exercises a decided weak~ 
ening influence on market values, and makers find them- 
selves compelled to make concessions to buyers. ‘The 
demand also perceptibly weakens, and this weakness is 
not confined to the export trade, but becomes more 
observable in the home branch alo, Customers, however, 
are quickly decreasing their stocks, and in their cautious- 
ness are only buying very sparingly, This policy, while 
diminishing the number of transactions for the present, 
“ pares the market for a healthy activity, should a 
hc < f Edimond: avourable change in the position of commerce take place. 
Pe Sy ‘ r 1670 | Bleaching Powder is weaker in value, and more awry 
I ts ful in supply. Caustic Sodas are somewhat neglected, 
and sellers are by no means firm in their quotations, 
Metallic Salts are in decreased demand for the present. 
Sulphates are barely in so good request as hitherto, 
ic remains tolerably steady, Acctate of Lime is 
weaker and offered in increasing quantities, 
MINERALS.—-The general condition of the mineral markets 
has certainly not improved during the week. The most 
favourably situated have perhaps held their position, but 
where thts has been successful it has, at the same time, 
been exceptional to the majority. There exists a decided 
tendency towards weakness im respect to most minerals, and 
large transactions are at a discount, Iron ore of all qualities 
ure more preceptibly neglected, and contractors have in 
some instances to press deliveries on buyers. Any new 
business that is subject of tion is principally in respect 
to the richer descriptions of ore, whether English or foreign. 
Lead and copper ores have a considerably weaker inclinarion, 
Brimstone is ip rather a, and sellers more anxious 
to quit, Manganese rather its own, principally through 
its_co ve scarceness. China clay and ochres are 
without material alteration, i 
Mutaus,—Any fancied semblaace to firmness which may 
have been noticed ia regard to pig-iron doring the past week 
has been totally climinated during that just closing. The 
continued decrease in the number and extent of iz 
of confi the home consumers 


hax i B. Hunt, London. 
| communication,—C. 
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business, In Lancashire prices are 
trade becomes in a more unsatisfact I 
Copper is more difficult of sale pe arr paper Dg = cone 
cessions, ‘Tin also continues to recede and is neglected, ~ 
Lead is weaker, and spelter rather loses its firmness. ; 
GENERAL ITKms.—Since September ist last it is esti- 
mated that 3000 miles of new railway have been constracted 
in the United States, while over 12,000 miles of additioual 
line are to be built during the year. The cost of these 
enterprises will be about 273 millions of dollars. ; 
Manchester, April 24th, i880. im 
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PEAT, CHATTOCK AND Co.'s MARKET 
REPORT. 

THE present position of the metal market is most remark. 
able for the rapid fall in prices which has succeeded the 
advances has been unparelleled, The present depression 
seems to have fallen upon nearly all branches of commerce 
alike, and to be the natural result of eager speculation and 
over-production, On 28th January last we quoted 146s, per 
ton for hematite pigs, and now they are to be bought at less 
than 8os., while other articles have shown enormous declines. 
Second-hand parcels are still offering, though in diminished 
volume, and makers in several branches of the iron trade 
are decreasing production, 

‘Tin plates are still very weak, and buyers have ‘been every~ 
where holding off during the month. Many holders “have 
been compelled to realise at any figures they could obtain, 
and there have been consequently great variations in prices, 
which have ranged from 17s. to 238. forIC cokes. Reports 
are current that a movement in proj among the 
operatives of South Wales to reduce the See oe one-sixth, 
and it is propanie that this plan will come into operation. 
The result would be a diminution by sixty or seventy boxes 
monthly. Stocks in the United States are reported 


‘| small, while’a small but steady business is being transacted. 


The exports for the three months ending 31st March, as 
Board of Trade returns, were :— mo ae 








1880, 1879. 1878. 

7 tons, tons, tons. 
United States ve 42,071 ve 32,983 4. 241839 
France oe ae 792 2 1,500 oe HT45 
B.N, America oe 1,759 ve 9760 ve 985 
Australia, ae 47 oe 595 ++ 982 
Other Countries, 4007 4. 7,052 4. 6, St 

49,676 43,056 34,362 


Flamer ects with the general decline in prices, tin 
has exhibited a sharp fall, with but few small and unimportant 
ekecks. The market is now tolerably steady at £78, a 
decline of (8 per ton since the issue of our last report. Lamb 
Ming is quoted £86, but could perhaps be obtained at a 
ttle less, 

Suxer Zinc,—No busiuess has been done in this article, 
but the makesare still very firm, and the price of spelter on 
the Continent maintains itself at £20, 





JAMES H. WEAGER AND CO’S METAL 
REPORT. 


THeERX has been but little animation in the metal market 
during the peat week, and prices have considerably dropped. 
lustries, while still engaged upon back contracts 
and working some new orders for heavy iron for America, 
are experiencing depreciated values, Nevertheless, makers 
are not forcing the market, and the opinion pretty generally 
obtains that the sudden relapse, is but tem) ; 
certainly in most metals the statistical position quite 
justifies such an impression ; large buyers ap to be 
waiting ray Spore ie: ae quite out of Bho ¢ market, 
scotch pig-iron: After taking a rt yesterday, closes 
easier, Middlesborough brands Bs beter poe OF after, 
and are making good shipments. Copper: has slightly 
recovered itself, and Chili bars have been sold at £61 108. 
forward. £60 spot. Tin: is again on the move up, the 
market classes firm at £80 5%. buyers, for Fi 
Baglise ingots £85 to £86, Lead: Quiet, English pigs 
£16 10s. Spanish £16 §s, Tinplates: Although 
are decidedly weak, manufacturers look for improvement 
soon, feeling confident that larger orders will be forth- 
coming shortly, Of course every one wants to buy at the 
lowest prices which seems pretty near, Onee reached, 
there is reason to sappose that the rebound will be as 
rapid as the recent fail, although, perhaps we shall not 
the high figures ruling at the commencement of the year. 
Zinc: 120 tons sold to-day at £23 108, per ton, “Our 
present prices for metals are :—Iron: bark, Stare 
ets, 


¢7 tos, 16 £8; hoops, £8 15s. to £9; 10 108, 
fopper: Chili slabs for 96 per cent., that Engl ingots 
and blocks, £66; sheets, sheating and rods, £73 ; hes 


metal sheets and sheathing, £6 5s. Tin; 


and blocks, £85; ' cwt. barrels, £86; F 4 
Straits, £80 §s. ; ‘preattalian . ‘Timplates ; Coke 
193, to Al box ; pe oe to 24s. Lael 


Spanish pig, £16 5s. ; English pig, £16 tos. ; bars, 

$17 j,ive ot los, ; sheets, £17 58. by 433 10s. 
rr, le 

mr, Leadenhall Street, E.C., April 29. ° 





SOUTH WALES COAL AND IRON 


» EXPORTS, MARCH, 1880. 


E exports of coal and iron from all the South Wales — 


for last month were large, The 
‘oad ane goods al the coal 
ive 
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Sourn Warns Eexpores, Maxcn, 1880, 
Coal. ‘Iron. Coke, Pt, Fuel. Coastwise. 
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64 tons ; , 218 mei i 1057 nag pen epee is £100,000, via, £50,000 in €ash and 50,000, 
1028 tons; Kurrachee, tons; New York, 8714 : lly paid-up shares, fh edt tint: 
Port Said, 1500 tons ; 304 tons; St. John's, 301 witha antl ot Zn Z shares iste me phd 
tons, properties in South America or elsewhere, agree> 
of the 15th inst, batween Willlam Mathias of the first part, 

eee! tee an Kel Frannie fe eco ar on Besa Ces 

Ley wer ‘ " LAncasniny Stuast Fimewoon.—At igan, Bolton, Bi 
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” 424,759 oe 15,318 1438 +e AGO 
390,85) 4. 10,205 .. 2,037 2. 7,402 
ar. os 400,706. 17,700 +e 550 «e — Oytgb 
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. "Phe iron shipments were :-—Barbadoes, 553 tons; Madras, preset lef ‘New York neared, po was 





registered 15th inst, with a capital of £2,0c0000 in £20 shares, with 
oO Thane, 

PuacenzA," BITTOKA pwn Cuswoua Teapwss<Upon saree of 
agreement of the seth ult., this company proposes acquire a con. 
ceasion, dated sth Frbruary, 1880, wtanted § by. gue Soverenrent > 


province a te aay, +6. Re re nowt “Shoten ed 
tiun, equipment, and working 
over the Provineial aed Natlonal Road from the city of Placeoza to 


4250 tons, 







AWanana Suieatents, 1880, 
fron. Coke.  ~P. fuel. Coastwise, 
oe PAE oe BB... a8 4. 16,782 


Ki. ™ SOI we ae oo O45 «.  11,380 




















“ FON8S5 os Soe FOB oe IKI ‘ 

WF ws gee | Sossthe ne ctker abies ee ceupeneman sopetieed sethtomne ai a 

203420 oe 2,983 0 BHO7 ve 43055 acopital of £40,000 in £10 shares, be i montha of yi ‘s 
NEWPORT, of the agreement the contractor {is to complete and cqnip the 






tramway. The purchase consideration in £169,000, payable ax fol- 
lows t=£/Ao,009 in aly paid shares; £14,000 in debentures {,Seojpee 
jn cach; and the remaining £7000, by the payment of the sul 8 
payable by the Govern: and communes under the said con- 
cession, 

Stamrow Moon Laan Mixinc.— With » capital of £a0,c00, in £2 
shares, this company proposes to acquire and as 3 certain 
ag at Stainton, in tho county of York. egistered 

nat, 

81, LaowAnns Ann Hastorce Unrrup Co-orsrarive BurrLy 
Assoc taTion.-Regisctored t5th inst,, with a capital of £:0,000, in 4 
shares, to carry on the business of a coupperative society’ ta 
Wanchos. Power is alsot to acquire and work collieries, 

TALAce® And CRONANT Mixtno.--Kgiat zoth inst,, to apnaire, 

businnsos 





Shipments were ;—Taltimore, 1800 tons ; Bilbao, 
aa se 27 tons; Kurrachee, 1070 tons ; New 
181g tons; Vrazil, 882 tons; Philadelphia, 5183 tons; 

corres, §39 tonn; Pensacola, 1225 tons; and Trinidad, 


Newrort Sripwuenrs, 1880, 
© Tron, Coke. 
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332 ae 1L,657° ae 02 
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4 —_—_— _:: —_—_— bs IE borg of on unregistered agreement, Yoaros and 
i“ , 244.475 34,273 1,033 the Talacre Mino, capital is £a0jon0 in £e 104. shares, 
2 gan Wi. ‘ ar, - ¥ Wotvernamrron Heck, Tit any ewlneorporated 17th inst... 
" LLANELLY. witha cnpital of £6o00in £10 shares, to carry on the business of 
‘aig LLARELLY Siipareers, 1880, Hitch, Ue hdl pipe gone ? 
wit Fore Coastwine, 





PARTNERSHIPS DISSOLVED, 


Lord Brothers, Todmorden, machine makors . 
me) Heechiog and G. G ole ae Seat Meee 


Lond, ORO, 
Enderby, steam threshera. Maso Ade Si % . 
shire, earthenware meri aornsiabe |} Mt Loughe, ta Gen eee 


Coal, Coal. 
os 6,334 e ; 7.399 


' Beet Y + $509 ae RY bor? 
nyt se oee FQN +e ENO 











omens women ae inghum, inet ; 
er) 7533 Panther Par col Unt Client, onthe hat tages 
» a Lacie noes 
Coau Exronys yxom vue Wrorr Coorrey vor | Mam and Meson Birman, Matas wean eae 
: Maxcn. an, Danni 







Coastwise, 
1880, 1879, 
220,500 213,440 


turers.—-Ogan, Malin and s A 
Stroot Without, City, drag and ci mg a: Tater 
and Co., Manchester, brewers’ ts.~G, Moore and Son, St. 
I hn's Square, Clerkenwell, watch manufacturors,—G, and J. 
Brown, Adelaide Place, London ai W , 
G. Jowett and C, Rushworth, Sowerby » Hall 

tool makers,—J. Pintach, A, Preuss J.P. Rickman and H, 
Herlia, and Viner Chambers, Wertminter, entees and * 
jacturers if railway carri, won dh - . 
Gill, Kingsland Road, tiaplste workers. 7 NY Davie ant 










24,740 17,805 
2,120 1745 
8359 5,850 

168,405 183,379 




























401 S08 | LONDON PRICE LIST OF METALS, ieee " 
1897 ,t0l ORES, OILS, CHEMICALS, &c. #EFAPruwnsrs 
1389 q10 [¥OR THK PRESENT AND PAST WEEK.] sree pects ees =! ee 
12 1242 Motal Market, City, ‘Thursday Afternoon, 4 Pat teed setap senna 349 49 aS 

eH ps (April 29, 1880.) ‘ ee rf ; 

stist it fgiste METALS AND ORES, 
4.742 1,66. 6 

5 — SS é aes 8 é itr as 
38 5,059 ow Gh of eer th 
11,293 9.749 ; ae ae 
ot ae g2 $3 $3 
a se ruse 

na y 
rae a ‘4 aig! one ® hai 
1,6 1,86: Rearing Metal (p ta) n6 oF -— moe — 
as 171338 By 10M seomnee HPS O19 OF 423. 0! 43 0! 
245 575 bm es! 







RRR 3ats 
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Australia swucnr ccc, 
Tm Fisras, per bes, LC. 
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Neco, ontaeeerty sored to 50 
The makers have 
Fe odwork makers hve now all brought thee vy 
bmckets, both tinned and black, House bells are this 
week reduced 4d. per Ib, The advance of 5 cent. 
made some time ago on itherawn. 
Some of the heavy steel toymakers are increasing their 
discounts, At present we have only advices, however, of 
hawmers and coach winches being foe The present 
price of cut nails is now tos, 6d. for 3-inch cut clasp japanned, Tees 23/ to 28/; 
clout and. rose; 10x, $4, for 2}-inch flooring brads; and | 37/0 to 28! Oe eee nae 
. 6d, for y-inch cut lath nails, all at the works. | Gas vaylt ofa A Bag HF 
tubes may be qnoted at from 70 to 72) per cent, de- | japanned Gothic fancy, 1 
livered. Common bara can now be obtained at £6 158. a aye, Yo $6 aah 3 
at the works in South Staffordshire. he ater fle 
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ABRIDGED LIST. ‘ net 


Axles, 15 to 25%; coach aye 10 ites" ; sence and wagyron fore, 1#/6 to 20/6; hind 
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to hist 20/6, 4oto 
15 to Augers, 10 to 20%. carpenters’ 
has i Per ea tnd cs oa voy ats el $53 common to best, coxtenlied, 15 to 2 Liver- 
ished, /5h to /7 ig axes, (4h to /4 berronfoun ‘onoral.—Ash Hy to ait eel to 
and bived solid steel, /7 to /8; American ie ne Axes, Hh 6, ball, sinter to4/ oy oh } dy bearers, to : 
i chgeeid to 1/4 per Th, Tb. ; Common An Tb. and upwards, 10/6 per ewt.; barrow wheels,t 21/ 1 bare and cae 
ment warranted, 22/ to ay; ditto,and ends | hushes, 11/6 to 13/6; camp ovens, ‘igo if; eores wi to 
ted not to broak off, #9/ to 49/- «| 1y/6;c0me tor blocks, 17/ to 197; cal in eralia 
hallow alvanisod, to inch, 7/ to 7/6 per doz.: deep B, his, of to t1/; Duteh stoves, at to ‘uml 
R ery 10/0 to 19/0 per dos.; Hamtard Bollows, 91 t 1173 best we 19/ ‘to nt; by 
extra nailed Rostar had to 4$x; Bost improved long | 19/6 to 4 ey 27 rd pans with wrought ha: a, 1 ryto' 
Hola to 40%) casters’ oF mow dors’, best exter nailed, 12 ch, yo/ up to Bitty ‘galiony /3h to “4 } galvanised 
ieee ; common Brattha’ Bollows, 45 to ies i Hest warranted, | gations, /9 to 4/ lion ; furnace doors, 12/ to 3 ; oe ce 
bet ale Sr vp wa with movable pipe for shipment fo to 11/6; forge 12/6 to 13/6; for bax 
© and 7-16 and finch, ro/o to t1/0 r heaters for urns, 10/ tout het ikea 
Gachepcte tanta aglo; Misch wethod beads, frames, 13/ to 14/;, pots, three 
lie is, Gand Rand f inch, fs | to 91045 | right to hye petal iyt0 Pant naa 
and Free and oe to ta/o; black | Hive! wtih pulleys, 21/ to33/s 8 anvils, 11/6 to12/6; slippors 
Lea to 11/6 per 5 * fo 16 Italian trons, 35 to 
: reer jatar afi head, 35 to ao; Hira Pensa Minted counters Knitting pins, iron, ab tos * 
por ewl,; re W.G,, 1/ to 2/6 per th. bi then atti 
Suse en tcresti dee oat to to a mi and banks, so to 55%; extra stron, 30 
ios ge! sag = Fire a S08 5 eat foment ts Banbury, pin’d keys, Pe to a 38k brass shutter 
ae ea ld ee te to ret? ond barrel brass Beane 1 id turns $8 +35 to Se ane Dy oy iy 
Scotch tower bolts 45 los xi ainters’ | yettie oars, 774% to Bo, 
‘est 10 to 40k; pelle iy ealpasiged Obs, 12 Look fureituve, ass, Go to ost buffale, 25 to 
10/ wet: Blind. oord, list lock furniture, 37) to ebony lock furnit 
Bod hooks ‘and eves, $0, to 5% malleable, 62h to | snindios, 15) fo 1H dozen acta; sham ditto, Bf to 9/ 
reblag Brass chain B, 30 to 35%; Brass and pats coach jozon sets; Norfol {atonen, common, best, 65 to774% common. 
jo to 35%; ashpan ibulding i Nie + Hot! le jacks | guttole latches,yo to 729%; best the Ma sto 5st; tinned 
oy 15 to 20k; oe, te lcholas's, 15 to 20%; | struck Ladle bo Dowla, 4-inch, 1g/6to 16/6; 4h we to30/ 20/; s-inch, 
i, ent ba, to 65%; Hright roundend beams, 4o% to 2/ to 25/ per gross not 
betas, pte Ss } Sap Rovp per Bnonles, 45 to Netting, wire, galvanised, 
ot steclyards best counter | lath, ro/b to 11/6per ewt,: att wall als 
very ov ait. b best on * te wrt cone, bills, ¢ by 8 ounce, 15 to 16/; fine roan 


BS © cecet—gore 
Sa 


aver twene Ib., 3/ to 1 V9 to § t nd cast bill yeinch, 2 to 
not Bodaton tonds, chap atuitg, 6 font by 9 feet 6 in, pape I rang Parsitgy ) ie 
jap French, © feet by 3 feet oa inches, rs to 10/6 each, cast ganiea loops, 1s S hodons my iz thone 
key every 6 inch Brass—Rolled brasy, ¢ to 12 inches frog EA ais einem: md eae 
W.G,, WG. fe por tb,; rats shoots, 24 by # iti 8 2 ib Tha. clan clout or rose nails,s inchand 
(2t to /o} per Ih; House Fic intwatls, « lah and uywardesagio 
; ned edge, /it] to Way rod ps, bre ut ate nt jad i ri: fi a rept ering 
ae to Br Ber Ib.; cattle and sheep bella, with h 5 beh A io eat ae at 
iah to 1/6 per Ib: clock bells, vo to 1/10; ship and ¢ 4 inch, 16/ to 18); 2 Sar 15/ to 17/6; 2h ineh, 
wyto Bf Battory kettles, 150 por owt.; | 17/4 ginch, 14/to 1506 per 5 ore 
scathing an nd 8 Blating nats, /x0 fe perth: pane Teg heer ‘per cwt. } x 
y inch, W. to to /t Jelly 
is, /soh to /1t; without bails, /11g to 1/ por lb, 15W. G 18/0 to, ie fino et tacks eed 


ti 
8, ee to ze sob (10 to (11 pels Pinpoints, per pack ul Mya st sole bee rok 


Rivots for boots, 12 to 17, / to /t0 | natis, March, 1878, ki ist, 20 to @ counters 
Bille, 2/5 to ae per th. ‘nmis Joule pans, Inch, 39/6 tp 37/6; zine inch, 26/ to 47/6 luch, 28! to 
/a} to’ /10 per Ib. Locomotive and Soa er eharoeal lent iron,17/ 75 to tovOh lst prices 
— ih to 4 inch outside diameter, head spikes, 4 inch, 14/6 16/, 5 inch, at to 
r hoat natls,wrought 14 by 12 inch, W.G.and ar Ee he fort tnd ep ew eines 
tb, Ci i boat Roves,§ inch and upwards |. + ki 1b, hy a 
‘Beaan and bill eae price as tacks. 3 bie Sit 9 aCe be not it 11. of an 
Kettios, ef neem u/) per Ib, Light piel  foomlaee ela yok In 2 gee 
eet 1/to to 1/11}; loaded, 1/8 to Hy oval Copper ie) 


kettles, bare rivets, og 2/4 per Sy ova bare rivets raisedown, 2 pita ie i rigarTy ii soa 
to 2/6 per I< Ib, Copper Ted and washers, s/t. 3/t per thi) Coppe Wanised nails, 10/ to 13/ exten ; uta, square 


‘gatas ot, 1 to ards, /11 ta H i gross; 2 i$ inch, 
oper onte pans, 1/r1toa/e perth, veut opper Nails and tacks, ined, Peete tee web inch, a ak ae wae, a 
an 


tineb upwards, 1/ to 1/1 ht capper male and , 
tacks/4 tos per Ibi Ci 1 Coppee ES velre, ck Gise Wau. 4/10] to {tt a EA Tek tc 7 sot: fone 
ou) MENG, 45 hate, webbing, No: bs tapped | sc alto ad ing 3 
pha ar; Cio, ios oes ror of larpot rings je huts, square unta 
par fat 49 0 Mitre po ry ed inch "aes pee toot, 35104 , inchs 187 to 20; square 
ae sired Soret rsice pales with onde aed tg re cond 4 past 
me cyt po at rch nce ft 4 1/2 por foot; veal maton inch, 
any, 2/1 ¢ pole rings, 
i middle, ri [0z., 200 0%; wood corni ‘ aS 
ta inch, tmltation m aban to e/a. gross n \ a a is Hoe 
_ / ton Secel eee a 2, chine ae ‘and wheel, 
sp Me hain, MD nee toe ions “490 to okt dow “snable lnk, 
} eh lt ee it: close | bears 7h Chain, 5 to pais te pang en! 4 
7? yn epee 224 to a7h%; i; Japanned plas 
’ man, 
96, Ws 06) ead tak t yard wo bye, Oe p08 


ue ‘ye eli 2 6/6 ta 7/6; 2 yards, 14 by 6, 11/tox 
bet or oy ae to 30/5 open ring, 80.10 


ang oe ae i hat A 
a gt ‘each ond, 17/ 49 18) backbands, 17/6 to 1A; shore sey Vr panbead i@ 
Tink Chain, plain o° em ¥ inch, 17/ to 18/5 4 inch, 15/ to 26/; © Li 1; 
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a IRON. = 
Curcmminncvmrc| RICHARD HOL: 


or de taupe, $4 60 Sight sila capt, dk em 
Rraninlesn mr tase, eee has (ack HYDRAULIC AND GENERAL ENG 
i ne she i eee NEWTON STREET WORKS, BIR 
cui sepicl tents ese isc | Maker of the “SPECIAL” Horizontal and Vertioal 
Bee eel 2 ra it aie AGENT FOR THE PATENT “ BISSCHOP™ GAS EN 
how, te 7a ede i eg Water ae) ALSO FOR “HEAPS PATENT” SCREWING MACHINE FOR T' 
ed 4 A ar as Tubes, 574 to Gop | Sitinat, aosmenton 
i] 


to 
van! ———= Yn 
6 lap-welded Holler 60 io aby, dolivered in | alee 
nine cee: | WILESS PATENT LOCK 
als ‘urnip pa, at inches, light, 
i, Sania Ulack, ye, to how ewt,; common bright, 40/ to ESPECIALLY SUITABLE FOR RAILWAY: FISH BOLTS. 
~ fe * A ht, ’ . ter = 
se peers inc api am ston ack 4 rd gh right 407 A pede ager = psi re or gr ey 
sais te hn Al Seer creat a | ia show RAGIN AY 28H 
id toe! » a 5 3 S$ » a ; ne 
erin’ brig washer, y/to 56 por owt. extra ; Wall hooks, 1") oe i having been paris ly (apy asin eh 
a3/ to as/ per ewt,, Washing tubs, hha ye oral, 22 inch, 19/ por : Dy ines neon er, ee ee 
Pa $4 ine Jaf th 38/; round, a7 inch, 9% to aor; ater bowls, sufficient! y strong spring friction to sec! r 
Bammer it" mange : ete rr wove wire {ist poise Fig. ‘ome hy nnt fitted with set ser 
‘opper : so; vi ° cable to steam engines and other h 4 cap 
: pe poem pavamaed, 0ito 90; hye galvgnied 0 See ea in deomelat ae below Test tee 
ny man ciated bottling ere, No. te, qt to should be of steel and applied in the same manner as 
a wt Uae elastin ire rey ie wise, Novaj, 4/ 10 aft pat dispensing with the set screw. ‘ : 
sane bright of annealed fine wire, 23, 5/7 to 5/9 per stone For further Particulars apply to eobei hee 


net { castatee! wire, o to 6, per lb. ; 10 to 20%; metallic or 








Bhaticsttvral wire, 6't0 14, /04 to /Oh per Ih; No. 15, gh to (0; 16 to 1 
fad at amar Winn ety JOHN F. WILES AND CO 

Sener accent weateaceriacat at 18, FINCH LANE, CORNHILL, E.C. 
porewt.; galvanised rolled, sto, 14'%0 19/9 porewts N.B. A large assortment always in stock at Messrs. MOSER & SONS, 178, High 
















FOR ORDINARY AERATED WATER BOTTLES, _ 
(Horner's Patent), ae Fh 
The only Patent for utilising old Routes. - Converting them into Patents, saves Corks, 


THE IRON TRADE OF THE PAST FIFTY 
YEARS. 


In-wyery handsomely got up chart, about to be issued by 
the Messrs, Spon, Mr, W. G. Fossick, of 36, Cannon Street, 
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No Leakages. Easily fitted to any Bottle, Nozale and Stopper can be used again 
oS oe = " Wottle | real » Cost saved in one season, “eer 


























shows diagramatically the prices since 1830 of the various broaks. ra 

. ¥ ; i Hu Pnices, qT Parces, 
Ciapiiantacnane | Soc, omrite kone “om | Restate Sega eae 

i . latra, Nicke! petles, i. ” e 

From the data given it appears that the production of iron Fottling Machines, £5 st £10 tom, £10 16s, Hottling Machines same'gn Home. ‘4 > 
in the United idingdom increased from 678,417 tons in Royalty, £5 58. per annum, No Royalty. Fa a 
Fe ade hong nse tons in 1879, the largest production SOLE PROPRIETORS—DAVENPORT 

ig reached in 1872, when it amounted to 6,741,929 tons SODA-WATER AND ICK-MAKING MACHINISTS, 990, HIGH HOLBORN, 


The stocks of Scotch pig-iron, which in 1844 amounted to Iustrated Catalogues Post Froo to all parts of the world, 
200,000 tons, reached 250,000 tons in 1845, but fell to 
bel 125,000 tons in 1847, when they again commenced to 
, ad in 1852 reached §00,000 tons. The lowest 
ey ay to have heen touched in 1856, on the termina- 
jon of the Crimean war, when the total qnantity in stock 














JOSEPH 
IRON AND STEEL MERCHANT, 
Importer of Spieg 











was 000 tons, from which point it increased yearly until 
the end of 1864, when it reached 759,000 tons ; by the end A large stock always 
of 1867 it had fallen to below 500,000 tons, and then again on hand of the following Math- . 








commenced to show an annual increase until 1870, when tials: —Double-sawn Rall-Ends of ali 
it reached 700,000 tons, from Which by degrees it diminished sections, Old Stee! Tyres (whole and broken), Old Rail- 
till in. 1874 it was down to 100,000 tons, It has since way Springs, Bossemor Mooms and Billets, Plating Wars and 
to yearly, and at ‘the end of ordinary Hassemer Bars, forall purp 40+; Cut Ressamar Scrap, Spring Ends, 
last year amounted to a little over 750,000 tons, The ke, forerucible melting, Alxo large quantition of Bessemer Scrap Rail Ends, 
exports of iron and steel in 1830 amounted to 117,135 Bloom Ende, te,,for (Martin Siemens) re-melting kept in stock at various Ports for shipment, 
tons, and increased each year almost without break, | = — — — 
ig during the Crimean war in 1854-6, and the 4 
i redial AsOrs, me 1872, when they reached B. M. R E N T O N, 
their maximum, sy 3,352,762 tons ; from this they 
decreased antil they reached 2,224,470 tons in 1876, at about Iron and Steel Merchant, Savile Street, ; 
fea ine reninees « ee" prea “ar, When i, hoy reached HAS ALWAYS A LARGE STOCK OF 
7% " @ price of stec chin 1864 was : 
T7_108. per ton, fell gradually, until in 1870 it averaged for B E Ss SE M E R R A I L E N D Ss 
AND it 


first halfyear £10 per ton; in 1872, and again in 1873, 
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the once more reached £17 10s, perton, and by th 4 i 
Sesto ak Wiha OLD BESSEMER DH RA | 
the 04 iron rails), but by the end of the year | For Sale in all pay of the country, also Bessemer Billets and Blooms of any size and 
had to Welsh bar and iron rail prices, which | either whole or broken, Old Springs, Old Files, Cut Bessemer Serap and Ends f 


» are haps the most 
ected by speculative purchases than 


Spiegeleisen, Swedish and Russian Steel lronand Box Ends, Swedish 
iy interoating to notice that when a consider- 
takes place, it is invariably during the 


TE me: ays 
sr te Meher ol ey wr that S t C / . NS “ 
month or two, when it fallx Sat tYcle: peep é a m J / f d é r 40B a 


4& second advance and subsequent fall. 
y of Welsh bars and iron rails was £4 
fora slight break in the latter part of that 
in took place to £10 128, 6d, 
which saw a 
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For the Internal Lubrication of Surface- ny Condensing Mating nod. 1. 
RECEIVED HONOURABLE MENTION PARIS EXHIBITI 






















Pure Mineral Oils, Greatest Lubricating Power in the Market, and not’ 


HOME AGENTS Messrs. D. Nicolson and Oo, 94, Leadenhall Street, London: 
Piazzas, Liverpool; J. B. Grier, 29, Waterloo Street, onan ys 
SOLE MANUFACTURERS, ~ macht 


OAKBANK OIL COMPANY, 
____128, INGRAM STREET, GLASGOW. — 
“REVOLUTION IN MACHINE BELTING, 


CANDINAVIA PATENT COTTON MACHINE B 
* "ROM ONE-HALY TO ONE-NIVTH THE PRICK OF 


WILLSON COBRETT, 60, QUEEN VICTORIA 
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Vil. 





SMITH & M'LEAN, CLASCOW | 


852) 


STEEL AND IRON “SHEET ROLLERS 


a): RIP TION 


CALVANIZED AND CORRUGATED IRON 


ING WORKS, CARTGCOSH ROLLING MILLS 
NEAR COATBRIOGE. 





CLAYTON AND SHUTTLEWORTH. 


STAMP END WORKS, LINCOLN, AND 78, LOMBARD STREET, LONDON! 


[Two GOLD MEDALS & OTHER PRIZES | 


Have been awarded (o Clayton and Shuttleworth for their 


STEAM ENGINES, | GRINDING MILLS, 
THRASHING MACHINES, TRACTION ENGINES, &c. 
AT THE PARIS EXHIBITION, 1878 

CATALOGUE FREE ON APPLICATION. 


rh 


& The Royal cultural Society of England have awarded First Prizes to Clayton and Shuttleworth 
at <.. meeting at which they have competed since ° 1849, 











a ais ,WARSTON ayy 


SH 
ah M.M. & Co. “eg 
PERSEVERANCE IRONWORKS 


PENDLETON, MANCHESTER. 


MANUFACTURERS OF BEST PACKING, BALE & HINGE STEEL, & IRON HOOPS, COOPERS’ 
HOOPS, PLAIN & SPLAYED, & HORSE SHOE IRON, MADE FROM BEST SELECTED SCRAP 


ALSO MAKERS OF ALL KINDS OF IRON WASHERS. 








RANSOMES & RAPIER, ENGINEERS, 


-_5, Westminster Be La hhatk’ London. 


Makers of all kinds of 

Machinery and plant 

for Heavy Railways or 
Light Railways. 


ALSO OF 


TT 
Sei" CRANES OF ALLKINDS AND SIZES 











i! 


es, 
es 





Granted according to Act of Parliament, 1777, by the Cutlers’ Company, Sheffield, 


TOOLS, .STBELS,. FILE 


_ R. MUSHET’S SPECIAL STEEL. 
Railway Springs, Steel Castings, Shear and Spring Steel, &c., &c 


SAMUEL OSBORN AND CO. 
.... ‘OLYDE STEEL AND IRON WORKS, -SHEFFIELD. 


— 


i LONDON: 16, Partror Lane, E.C.; BOSTON (U.S.): 10, O1weR Sraeer ; 
MONTREAL ; 470, St. Pav, Srreer; BERLIN: 48, Neve Farmpexicus STxasse. 





BUSINESS CARDS. 





PULFORD’S MAGNETIC PAINT. 


MANUFACTURED FROM IRON, 
Ready for the brush in cans, 1 ib, 141b, 281b,, 96a, per owt. all 
colours, Tho can forms a paint Botwi with handle, no extra charge. 
Most suitable for Gas Holders, Bridges, Railway W. i Ons, 
&e,, and for all IRON, Wi oD AND STONE W ik. 
A Sample Can at Depot, 7 1b., 32. 6d, 
77% CANNON STREET, CITY E.C,, 
Between Cannon Street, and Mansion House Stations, 
Most suitable for all.Garden purposes. Established 1856. 


A BB HS Doss 


FINE SPUN YARN AND PLAITED ROPE AS SUPPLIED 
TO THE ADMIRALTY FOR STEAM PACKING, 


MILLBOARD, IN SHEETS, 


Or Cut to Shape for Steam Joints, 
AND FOR GAS ENGINES,’ 


Rell's Patent Aubeston Hoiler and Pipe Covering for Preventing 
© Radiation of Heat. 


All Asbestos ects of the beat quality manufactured by 


JOHN BELL, 
118, SOUTHWARK STREET, S.E. 





THE GARNKIRK FIRE CLAY CO. ' 


ARNKIRK WORKS, wean GLASG 
OFF Ich ! 243, BUCHANAN STREET, GL. ASGow. 





Manufacturers of 
FIRE BRICKS and BLOCKS for tho highest heats for Iron blast~ 
furnaces, forge, rolling, puddling and stec] furnaces, pottery, bottle 
and flint glass furnaces, copper, calcining, roasting, and refining 
furnaces, chemical works, coke ovens, boiler seat blocks, locomotive 
bricks, ke. 


Special Bricks made for Siemens’ Patent Rege- 
nerative Gas Furnace. Registered Trade Mark, 
“GAREEIRE, ye 


- ‘THOS. B. " CUMPSTON and C0., 


BANK STREET, LEEDS, 
MANUFACTURERS OF 
ROOFING FOR SHEDS; &o» 


(Entirely superseding the Felt Rooting), 
Tarpaulin and Railway Waggon Covers 











NORTON’S PATENT 


“ABYSSINIAN” TUBE WELLS, 


LE GRAND AND SUTCLIFF, 


ARTESIAN WELL ENGINEERS, 


100, BUNHILL ROW, LONDON, E.C, 








TxsTING For COLOUR-BLINDNESS.—“ Now then,” said 
the professor of colour-blindness to the engineer, “ Pick out 
all the reds that you see.”” The engineer looked wildly 
around and grabbed the professor's nose. ‘‘ That will do, 
said the other members of the examining board, “ Your 
certificate is ready."’ 


A New York city church last full invested $50,000 in the 
railroad stock known as “ St, Paul Preferred,’ and made a 
profit of $60,000. It is proposed to build a new church 
with it, and it has been suggested to call it St, Paul Pre- 
ferred.’ That's the St. Paul that is generally “ preferred” 
by churches nowadays. —Detroit Free Press. 


A Goop Day's Woxk.—Big work at American iron and 
steel works, crows the Zudletin, is no longer any novelty, 
The world now knows that America leads all other countries 
in this department of metallurgical activity, The latest 
proof of this superiority that has met our notice is the record 
of one ordinary day's work, of twenty-four hours, at the 
works of the Pennsylvania Steel Company, at Harrisburg. 
On the 8th of April the whole number of blows in the con- 
verting department was 63, and the product was 399°647 
gross tons. In the blooming mill there were bloomed 
435°815 tons. In the railomill there were rolled 1674 
50-lb. rails, weighing 373'2ST tons, Of these rails 1642 
were 30 feet long and 32 were of less length. This is not 
given as an extraordinary or unusual effort, but is presented 
as a specimen of the regular work which is done day after 
day by this company. 


A Srorrex Seorrep.—It is well known that the New 
York Central and other railroads employ male and female 
spotters to travel on the trains by day and night at irregular 
intervals, fn order to catch conductors who are suspected of 
“knocking down,” which is the professional term for 
dividing profits between employers and the employed. The 
duty of a “spotter” is to personate an ordinary traveller, 


buying tickets, rome i at the wats, having them 
nehed for baggage, and reportin that can be seen 
a heard. The parucelar bosiness business on - dap traine is to see 


that each passenger gives the conductor a ticket or money, 
that the conductor So ticket at once and gives as 
punched duplex ticket in returm for the money fares paid, 


BUSINESS CARDS- 


-—— 


CHILO BROTHERS | 
Works. 


Faloon 
SMETHWIOK NEAR BIRMINGHAM, 
losers, Mach ie of all kinds of 33; 


ner any banish 
Set Scrows tent ‘ouch =Sorews; 
Patent Holler yrs ie per ise Rivets, 
Aavils, Views, Ling og ac 


“§, MOULTON ; CO., 
MINGSTON INDIA - RUBBER MILLIS, 


BRADFORD, WILTSHIKE 


Manufacturers of their Potent Bteo! Embedded and othinr India- 
rubber Springs for Locomotives, Kailway Carriages and Tracks, 
lodia Kater, Valves, Shoet Packing, Washer Kings, Hose Pipes, 
oe Tabing, Machine Randing, Waterproof Garue nts, Mlanket» 

Hisstic Hot Water , Cushions, Patent * Moss” Ink 
~ nn for Panters, Trow Pi ada, and Umbilical Cones, he.me, 


" ECONOMY. 


“Tt you have an efficient automatic cut-off valve and an auto 
matic steam: tight piston, yoo are bound to bave am economical 
ongine.”—Selence Lortures 

lo mors Throttle Valves. .No more Leaky Pittons, No Addition 


to Prime Oost, 
For full partionlare of the “ Turabull Cut-off Valve Goor and 
the Double-action Piston Packing, apply tu 


JOHN TURNBULL, JUN,, 


Canwiliing Bnginoer, 284, Bachanan-street, Glasgow, 


NO MORE INCRUSTATION 


ey veING THR 


Globe Steam Boiler Powder. 


Por Vostimonials and Particular, apply to 
J. BERGER SPENCE & CO., 
oc ppisii STRERT, LONDON, E.C, 


LLOYD HARGREAVES, 
GENERAL PATTERN MAKER, 
Maker of all kinds of SPUR, REVIL, SKEW and RCCENTRIC 
GRARING. 
GAQL LANE. HALIFAX. 


JOHN PEMBERTON, 


(From W. and J, Galloway and Bonn), 


ELLESMERE BOILER WORKS, 
WATER STREET, 
MANCHESTER 
Maker of all.kinds of STEAM BOILERS of the 

Latest Improvement. 


ALL DEAORIPTIONS 0 or GIRDERS, BEAMS, &o, 


CONICAL and PARALLEL TURES 
Of ali descriptions made to order and Siesta entating Rollers without 


or incow 
Repaire promptly attended to, 


Taine Auunts ; 
JOUN DONALD AND BON, 42, Cadogan Btreot, Glaggow. 








by 


To keep up this of jionage perly requires @ 
steitful + oe Sid cocecton sre keen even and 
readily detect watchfulners on the part of 
Feared cake Women have been employed on the 
Seow nade oop pi cine en They eS with 
little mixrors, which, with 
their backs to the conductor, the Aesth just. how 
on aconch give up tickets or money for 
wraps worn y ome ages | conceal 
movements disarm suspicion, Men anid women 
who will In. this. sneaking profession will sometimes 
and fre, rt their jobs depend upon 
huces of Areport Against a conductor, 
ry ‘a inky of lionesty or propriety, 


ie phy "4 hese females got xboard a train 

tong nek She thes Hig ee meats ina 
to CO At 

eae fein whch coat i@ommirtors set at rh ace 
movements made behind her. 

at comsennr pane through Fad ee collected tickets 


money, givin: always does, a hed 
iene Sabre the tow TARter he had lett 


sh the responded to the Mictations of 
j ok performances and wished te 
The woman received his attentions choer- 
for him co divide her seat with her. 
iste: succeeded 


Hie 
? 






“BOOMER” 
Over 6000. 

























ADOPTED BY 
H.M. 
GOVERNMENT. 


Can be Worked by Hand 
toa Pressure of 300 
Tons, and by Power 
to 600 Tons and Up- 
wards. 


THE 
STANDARD OIL COMPANY 
OF NEW YORK HAVE 
150 
“BOOMER” PRESSES 


IN 
USE AT THEIR WORKS. 





str BRONZE. 


(BY ROYAL LETTERS PATENT.) 
THE BEST METAL’ FOR 


BEARINGS, SLIDE VALVES, PUMPS, STEAM FTI 


SUPPLIED IN INGOTS OR CASTINGS, WIRE, SHEETS, RODS, &e— 


» 


For Ingot Quotations, see Price List of Metals in this Pate 


sey am % 
Sole Manufacturers, 


THE PHOSPHOR BRONZE COMPANY, — “LIMITED 


10, SUMNER STREET, SOUTHWARK, LONDON, 






“JOHN H. _ AUSTIN AND CO,, . 


oo, CANNON STREET, LONDON, KE OU NE 


SUPPLY EVERY DESCRIPTION OF A rae 


RAILWAY MATERI. 


MINING COMPANIES, CONTRACTORS AND OTHERS are requested to send fill patios 
ments, large: or small, 


OLD RAILS AND WROUGHT OR CAST SCR 
STEEL OR IRON RAILS, BESSEMER CROP ENDS, 0 


MANCHESTER WIRE _ 


NEAR VICTORIA STATION, " 
(ESTARLISHED 1790), 


JOHN STANIAR & 


Manufacturers by Steam Power of all kinds of Wits for ake ‘ 
RICE & FLOUR MILLS, RIGE & FLOUR MILL MACHINERY, 
i Treble Strong Wire for td 

LEAD AND COPPER MINES, 


er Rottems, Cyt 
Jigner Rottems, Cylinder Covers, roses oe Bg aad cael Stone. Riddles and Sieve, and § 


Shipping Orders foarte with the Greatest Des pitted, bs 


A. B.. FLEMING & CO.’S 





















AbAvren FoR | 


| 46, QUEEN ve LN 
orks ; CAROLINE PARK, 


* 





5 
ENGINEERS BOILER MAKERS, BRIDGE BUILDERS, &, 


‘ Makers of STEAM HYDRAULIC and HAND CRANES, 





Fig. 46, see Appleby’s Handbook of Machinery.—Section 1. 


CORNISH BOLTLERS. 
LANCASHIRE BOILERS. 
MULTITUBULAR BOILERS. 
VERTICAL BOILERS. 
SHOP TRAVELLERS: Steam and Hand. 
FOUNDRY CRANES, WHIP CRANES. 
PILE DRIVERS. 
Steam Dredging Machinery. 
PUMPING MACHINERY. 
Roofs, Girders, Bridges, 


AND ALL KINDS OF 
un 


@ WROUGHT TRON WORK. 


= i Registered Telegraphic Address: 


if 
MMs WiLLWRIGHT. LONDON,” il 
FIG. 58. FIG. 52. 


OFFICES ; 89 GANNON. STREET, LONDON, E.¢, 


Than i WORKS—EAST GREENWICH, 8.E. 


~*~ 

























t could be paid to the v: 
sh ap netted maa imitations ate 4 S direct Int jnfringecse ent of the C 


MILLBOARD JOINTING | 


For STUFFING BOXES and ALL KINDS of JOINTS, give perfect satisfaction,  ~ 


eth the fact that they 
Of tte Fee aa te tat arent Higa, ud all parsiee 


The Packing and Jointing Manufactured by the Company bear their Trade Mark, without which none is 


ed than ony article of ihe kind sine in use. Rarioees however, 


wofisring such Packing for sale reader thompelyes lable ute smote ¥ 


PRICE LISTS and all IN. FORMATION from the - PATENT ASBESTOS MANUFACTURE (0. CO.,. Limited, 31, St. Vincent ont Piste, Glasgow. 








DAVIS & PRIMROSE, 
ETNA IRONWORKS, 
BANGOR ROAD, 
LEITH, N.B., 


MAKERS OF 


BTBAM HAMMERS, PUNCHING AND 
SHEARING MACHINES, 
BHIPBUILDERS’ and BOILERMAKERS’ 
TOOLS. 
“108s OF TIME IS LOSS OF MONEY. 
apgrairrs Capen 290s o7 Tem 
RAILWAY PARSENGERS ASSURANCE 


The Oldest and went Accidental Assurance 
jompan 


Rt. Hon, LORD KINNAIRD, Curraman, 


SUBSCRIBED CAPITAL, 1,000,000. 
ODERATE 
BONUS ALLOWED to AASUKERS OF PvE YEARS' 


€ 
A fixed mm Ho ease af Death by Acciden heel a Weekly Allowance 
he event of In 








aa HREELION a HALY 
LD AS COMPENSATION, 
Pog cis A Liha Railway Stations, the Local Agents, or 


LiTONboN Wiisam J. Vian, Secretary 


ATKINSON'S — 


PATENT 


FEED-WATER HEATER, 


THE yee! REFICIENT, 
CHEA 

KAS! ASIMST Ts TO CLEAN. 

NO HACK PRESSURE 
TUBES SCREWED IN, and 
FREE TO EXPAND, 

NO GREASE IN BOILER, 
WATER PURIFIED, and 
PUMPED WHILST COLD, 
MOST DURABLE. 








Mlustrated Circular, Destiidess 
and 


rices apply 


_ JAMES ATKIN SON, 


4%) Marquis i Reed, © sal Park, 





‘While a railway train on the Kans 
along neat Grantville, Kas., on March 
berth, and, while still asleep, 








bruised 
how she had len 1 





EDWIN LUMBY AND SON, 


WEST GROVE WORKS, HALIFAX: ite 
ee and Manufacturers of bet Welded Boilers. eer? 
ND BURGLAR PROOF SAFES, 
“6000 MEDAL, PARIS, 1878: SILVER MEDAL, PARIS, 1878, 
THE ONLY GOLD MEDAL AT ANY INTERNATIONAL EXHIBITION FOR WELDED BOILERS. 





SPECIALTIES IN BOILERS, 
SAFES, —cee— 
STRONG ROOMS, ° 2 ft MEDAL EXOEL- 
wW U. a 
FIREPROOF DOORS, &c., a so) tee CIBLE. eine. 
Por ordinary and a CRUCIFORM, 
special risks. ° > WITLEY COURT. 
ie) _— 
DEED BOXES, S FS 
s oC ROYAL ALBERT. 
CASH BOXES, ~ 3 PARAGON, 
DESPATCH BOXES, 2 2 rhc . ‘ 
PAPER BOXES, rT wher 9 
JEWEL BOXES, RANGE mene 
&c,, &e. RIVETTED BOILERS, - 
= OOFPER BOILERS, 


Elevation. Vertical Steam Boiler. 


_GoOods SUPPLIED =D _ THROUGH THE “TRADE. 


VERTICAL AND 
HORIZONTAL 





. MRE ia oe 
ne SMELL—NO MORE NOISE THAN WITH A STEAM er 
Testimonials, Ge. apply to : 


H. 8, CROPPER &C0, MINERVA WORKS, pred gic 












AND GENERAL 


MECHANICAL. 







> 


NEWCASTLE-ON-TYNE 
PORE-SIEMENS STEEL CO, LimiTeD 















Vie a A ie 
“DIPLOMA OF HONOUR. cy + GOLD MEDAL, ge) pee 
|. VIENNA, 1873. & 2 PARIS; 1878: pi tg 





. Contractors to the Admiralty, British and Foreign Governmente. 


MANUFACTURERS OF 


‘STEEL ‘PLATES FOR SHIPS, BOILERS, 


AND GENERAL. WORK. 


TEES, BULB BEAMS of all Sections, “8S. 8." Brand, Sgr Quality for 
CES, TUBE-PLATES, &c. AXLES, TYRES, FORGINGS, CASTINGS, 


vobia Anglo and Fat’ Rings for Boilers, Weldless Dredger Bucket Mouths, Ingots, Blooms, Billets, 
Bars, Wire Rods, §. 


D. CAMPBELL, (Sole. Representative), 
3, WESTMINSTER CHAMBERS, VICTORIA STREET, LONDON, S.W. 
BLOWING FANS, 


VULCANISED FIBRE, soso 


These Fans are strong, well made, and require the « 


* PATENTED. least power to give any required blast, 
= CENTRIFUGAL PUMPS. 


P ben Substitute for pesther. apy Gutta Percha, &«., and ix extensively used by Plumbers, 


we = tary, and other Engineers, Railway Companies, VORTEX TURBINES, 


ertic eet, and fo for axle-washers of all kinds it is unequalled. 
neer at the 'C jay Cross Colliertes, says :— The best means of utilising water-power. 


reOor; : h = OR 

“That pump peo faced with Vulcanised Fibre one half inch thick, was put into work January 13th, ood 
and was taken out Ji MiB foo 1879, having been in work 171 Gays. During this time the pump yo 74uba7 STEAM ENGINES, CORN MILL MACHINERY, 
strokes, and sae eeid 74 ne ons. The clacks were previously used with leather facings ; these only 
: i a gutta percha, they last in work about 150 days, but gutta oor ogr 
: gh perl», whereas: the fibre is Illustrated price lists on application. 

Ly Tag aeons hy pas Ivory, canite, , &e., and is used for Journal Bearin —————__--- 
way or His violate ~plate 


Pettey si Paremae Gers ENCE) WV TIAMSON BROTHERS, 


: ain ttn tn ‘Sea ean Oe CANAL IRONWORKS, 
é mon iesrmeaan agents oie Ad niter 1 destoay. bonther, Metall K BB N D eer 7 aS 
about 66 Se ochertargendaredonedrangm ty 

mnie SOLE AGENTS :— 


: ES AND MITCHELL, 68, » Guoen Vic Vietora Street, eat London, BC. BC. 























RANSOMES, SIMS AND HEAD; 


ORWELL WORKS, IPSWIOH, ENGLAND, 
ENGINEERS AND MANUFACTURERS OF THE BEST 


AGRICULTURAL MACHINERY, 


ADAPTED 
FOR ALL SOUNTRIES, CROPS AND SOILS, 
INCLUDING 
PORTABLE STEAM ENGINES 
EXPANSION ENGINES, 
STRAW BURNING ENGINES, 
4 STEAM THRESHING MACHINES, 
CORN SCREENS AND WINNOWERS, 
inhalants and A for Stuffing Boxes and all kinds of Joints of Steam-engines, suppliod of the first quality and at SINGLE FURROW PLOUGHS, 
moderate prices by the manufacturers. DOUBLE FURROW PLOUGHS, 


 DEVALLE, PELLI & CO., 11, Via Alfieri, Turin, Italy. FOREIGN & COLONIAL PLOUGHS, 


HORSE RAKES AND HAYMAKERS. 


JOHN KNIGHT & CO., uaa nity eee 







PRIZE MEDAL AWARDED, PARIS EXHIBITION, 1878, y Gs 

ROPE and PACKING of Asbestos of Strong Fibre.f S 

5 BOARD, Plain, and Patent with Wirecloth. ig 
FIBRE and POWDER. 
















RY IRON AND TINPLATE WORKS, NEAR KIDDERMINSTER. tian ers 
’ fon a setae ei di eS Ee # tocken ng Mad ae et eactstng Biceter Cold’ Daslied ‘aed ‘Cises London Office: 9, GRACECHURCH STREET. 
Uebel DS ON IRON AND TERNY, —_————- 
‘ns CHARCOAL, KNIGHT'S $ “§ PLOUGH, KNIGHT'S B’, BY, BY. KNIGHT'S @@ KBC, BAUNTLETT’S 
et cooktey “KNIGHT ae | ant Pyrometer or Heat, Gauge. 
ae : C.O . ° rovements have rendered this Gauge 
We CHAROOAL we, OOK | ie ee ee ea 


LONDON AGENT—ARTHUR BIRD, sont aoe inetigd STREET E.0, W. Hy GAUNTLETT, Middlesborough-on-Tees 


a 


aye 







‘TRON, | 







IRON. 
| JOHN MARS ALL 
GLASGOW TUBE WORE 


MANUFACTURERS OF 


LAP-WELDED. STEEL AND RON 


Supply the principal Engineers and Shipbufldérs on the Clyde, and havea largo 







XM 


LEATHER BEL BELTI } 
“JOHN WHITE & SONS, 


BINGLEY, YORKSHIRE, 
Manufacturers of Main a Diiving Bandy, S 




























Machine Belting, Hard Soft. Roller Hides,’ Oak Locomotive Iron wil Cop] 
oe and ng “Sands Combing ‘Leather for ; 
BRANCH OFFICES:-LONDON: 9, LONDON ‘STREET, ENCH| 
ewer ete ides a, , and every kind of, Mechanical NEW YORE: HUDSON. STR. , EET. 





SAN FRANCISCO: 22 & "os FRE 10 dw 


ys, a - ~— 


ne WIRE ROPES. 
JOHN AND Bes WRIGHT, 
Pavewrees, HRorAmusuen, syyo 


Naat of every description 


OF IMPROVED 


AND FLAT WIRE ROPES, 
"eave WOR I RIRAY: SANSA, 
ii AUS EEE 


‘S. B. WHITFIELD, 


Manufacturer of 


Metallic: Bodsteads, Cots, Chairs, &c., 


GLADSTONE WORKS, 





"CAST TRON PULLEYS. 

As shown below or in halves, 

. made any diameter or width, 
q 


TAYLOR & GHALLEN, 


DERWENT FOUNDRY, 
BIRMINGHAM. 


























Vor each extra 1 inch in widilr 
add to per cent. to following prices: 
paiwere Sizes any Pare 1m; nae 1 Honrn, 


Dinmaler 
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SOLE LICENSEES AND MANUPACTONERS POR GREAT 
S. OWENS & CO, 


HYDRAULIC AND GENERAL ENGII 
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The. new Series commenced January and, 
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“Is an IMustrated Weekly Journal of Science, 
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IRON 


os ft gonducted by. Perky BF, Noxsty, 


IRON 


1 largely. circalated on the Continents of 
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Neptune Forge, Engine and Bol Works, 


T IPTO N y STAFFORDSHIRE 


And at 147, QUEEN VICTORIA STREET, LONDON, EC. 
Sole Makers of Berryman’s Improved Patent 


UNIVERSAL EXPANDING BRASS 
TUBULAR HEATER 


AS APPLIED TO HIGH-PRESSURE, pte. AND 


COMPOTIND BNGINES 
LAND AND MARINE. 


The t success which has attended the intr rode stior on of those Celebrated Hoaters to High 
Pressure has lod to their being applied te Condensing Engines alec Up afoid an jotezboators for Com- 
pound Enginos—Stationary and Marino; o Loge fro a) atta oOxp ho ACE have now 
Lf reliable information as to the precise amount of 5. is Rollor Meuiling and Coal which can be 
| realised by the judicious use of Exhaust aeam tout High Pousite, Condensing or Com, 
i Engines with those justly 
1 
H i CELEBRATED BERRYMAN HEATERS. 
A ine The Intech cator shown in the above #ketch is fixed at any convenient distance from the Cylinders 
= TT in or outside the Engine-room, The Exbaust steam from the High Pressure Cylindor is 
au nes through re inside the Solid-drawa Seat Tass Tubes in balan and thence ine the 
wai West cam Cheat of the Low Prossure Oylindor: 
wel sean hy ‘he application of these He. auton to Compound Engines increases the effective 


power, especially where engine are under their work, and they can be Mies to any existing plant. 


AS INTERHEATERS & FEEDWATER HEATERS, 


65 ARB NOW IN USE IN GREAT BRITALN AND IRELAND EFFECTING VERY GREAT 
SAVING. i LUSTRATED PRICES AND TE SCLMONI ALS a1 on applic cates 0a, Work 
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GOLD MEDAL, PARIS UNIVERSAL EXHIBITION OF 1878. 
HORSFALL’S 


PATENT COMBINED BOLT: AND NUT FORCING MACHINE, 
CAND, and whtole nee OUARAWI RED BQ Cab fob ane I in STROH and every other parted « 
Makes NUTS, cither SQUARE or acon, ‘with an, 108s of MATERIAL in PUNCHING; GUARANTEED 
NO SKILLED LABOUR he Bist TO WORK THESE MACHINES, 
Over 70 of these Machines have been supplied to Bolt and Nut Manufacturers, Engineers; do, 
FOR Ae AND PARTICULARS APPLY TO THE 
OLE MAKFERS 


GREENWOOD & BATLEY, ALBION WORKS, LEEDS. 
| HENRY POOLEYAND SON, | sree: 


Royal ° 1850 
PRIZ é M E DA L 8. Manchester and Léverpall. 1874 


Manchester (Gold) 1875 
(Sodtety for Promoting 
Scientific Infaixtry) 















Ayrshire. oe os 1876 
Highiand Soc Mety ss hin 1879 
R oval Cornwall ., ite 1877 


Royal Manchester Liverpool 
and North Lancashire, 1878 





Sole Makers of . 
: POOLEY’S PATENT 
Patentees and Sole Makers of vcaekeraes 
POOLEY'S WEIGHING MACHINES, mh 
_ For alt Commercial, Manufacturing, Railway and Mining Cal Improved’ Tedieuae 
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